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Fruitful Connections. A joy to behold. 


There are more people in more The new Apple Joystick II is 
places making more accessories the ultimate hand control device 
and peripherals for Apples than for the Apple П. 
for any other personal computer Why is it such a joy to use? 


in the world. 

Thanks to those people — 
in hundreds of independent 
companies — you can make the 
humblest 1978 Apple II turn tricks 
that are still on IBMs Wish List 
for 1984. 

But now were coming out with 
our very own line of peripherals 
and accessories for Apple® Personal 
Computers. 

For two very good reasons. 

First, compatibility. Weve 
created a totally kluge-free family 
of products designed to take full 
advantage of all the advantages 
built into every Apple.” 

Second, service and support. 


Now the same kindly dealer who 


keeps your Apple PC in the pink 
can do the same competent job 
for your Apple hard-disk and your 
Apple daisywheel printer. 

So if youre looking to expand 
the capabilities of your Apple II 
or Ш, remember: 

Now you can add Apples to 
Apples. 


With two firing buttons, its 
the first ambidextrous joystick — 
just as comfortable for lefties 
as righties. 

О course, it gives you 360° 


| cursor control (not just 8-way like 


some game-oriented devices) and 
full X/Y coordinate control. 

And the Joystick II contains 
high-quality components and 
switches tested to over 1,000,000 
life cycles. 

Which makes it a thing of 
beauty. And a joystick forever. 


Gutenberg would be proud. 


Old Faithful Silentype" has now been joined by New Faithfuls, the 
Apple Dot Matrix Printer and the Apple Letter Quality Printer. 
So now, whatever your budget and your 


needs, you can hook your Apple toa printer 
thats specifically designed to take advan- 
ف ا‎ tage of all the features built into your 


е n ithe 8 Apple Bot Маш 


| M0 — Printer i is redefining correspondence 
quality" with exceptional E 


With 144x160 dots per square i it can 
also create high resolution graphics. 
The Apple Letter Quality Printer, 
which gets the words out about 33% 
faster than other daisywheel printers 
in its price range, also offers graphics 
7 capabilities. See your authorized 
# Apple dealer for more information and 
demonstrations. Because, unfortunately, all 
the news fit to print simply doesnt fit. 
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b the creek 
without 
à paddle? 


Or logt in space? Or down іп 
the dungeons’? 

Whai ever your games, you'll 
be Һарр to know that someone 
has finally come out with game 
paddle built to hold up under 
blisterigg fire. Without giving you 
blisters 

Aprile Hand Controller II 

| рате ре were designed with 
| one recet: discovery in mind: 
Peopl&playing games get 
excited arid | can squeeze very, very 
hard. 
So we njade the cases extra 
rugged. We) ised switches tested 
to 3,000,000 Ке cycles. We shaped 
them for holding hands and placed 
the firing bi tton on the right rear 
side for mákimum comfort. 
So үо | never miss a shot. 
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A storehouse of knowledge. 


If you work with so much data апа reliability, you need only store 
ог so many programs that you find one word of wisdom: 


| yourself shuffling diskettes con- Apple. 


stantly, you should take a look at 
Apples ProFile the personal 
mass storage system for 
the Apple III Personal 
Computer. 

This Winchester-based 
5-megabyte hard disk | 


| can handle as much data i 
| as35 floppies. Even more 
| important for some, it 


can access that data 
about 10-times faster 
than a standard floppy 
drive. 

So now your Apple 
III can handle jobs once 
reserved for computers 
costingthousands 
more. 

As for quality 


[ aunching pad for numeric data. 


Good tidings for crunchers of because unlike some other key- 
numerous numbers: pads, it can actually function as a 
Apple now offers a numeric calculator. 
keypad thats electronically and The four function keys to the 
aesthetically compatible | left of the numeric pad should be 
with the Apple II | > of special interest 
Personal Computer. ! ( | to people who use | 
So you can enter 22 [a VisiCalc? Because 
numericdata 0 аа т Е: | | | they let you zip 
faster than | млмы ٠ around your 
ever before. 7 od Ё | work sheet more 
The Apple | - | P easily than ever, 
Numeric Key- i Шош Fi adding anc 
pad II has - Fu ШЕ deleting entries. 
astandard  , | Ea Wthone | 
calculator- 1 = (€ hand tied be- ` 
style layout. = — hind your 
Appropriate, шын аста back. 
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How То buy а computer 


by the numbers. 


Introducing the Cromemco C-10 Per- 
sonal Computer. Only $1785, including 
software, and you get more profes- 
sional features and performance for the 
price than with any other personal 
computer on the market. We've got the 
numbers to prove it. 


bytes 


where else. FREE with the C-10. There's mmm 
really nothing else to buy. | 

But the C-10’s numbers tell only 
part of the story. What they don't say 
is that Cromemco is already known 
for some of the most reliable 
business and scientific 
computers in the industry. 
And now for the first 
time, this technology 
is available in a 
personal computer. 

One last number. 
Call 800 538-8157 x929 
for the name of your 
nearest Cromemco 
dealer, or to request 
literature. In California | 
call 800 672-3470 x929. Or write 


Cromemco, Inc., 280 Bernardo 

ewe oso — Gromemco 
View, СА 94039, In Europe, write  . 

Cromemco A/S, Vesterbrogade 1C, Tomorrow's computers today 
1620 Copenhagen, Denmark. 
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CP/MP isa registered trademark of Digital Research, Inc. 
All Cromemco products are serviced by TRW. 
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Features | 


28 виша an RS-232C Breakout Box by Steve 
Ciarcia / This diagnostic tool can help you make working 
serial connections. 


53 The National Semiconductor NS16000 
Microprocessor Family by Glenn Leedy / The 16000 
brings to microcomputers features formerly available only 
on much larger systems. 


0 Design Philosophy Behind Motorola's 
MC68000, Part 1 by Thomas W. Starnes / This 16-bit 
processor with multiple 32-bit registers is considered by 
many experts to be the most powerful, yet easy-to-program 
microprocessor available. 


96 The CRT 9007 Video Processor and Controller 
by Brian Cayton and Mort Herman / Explore the heart of 
a smart terminal. 


110 new Japanese Microcomputers by Phil 
Lemmons / A first look at the new wave of advanced 
computers. 


132 Intel's 80186: А 16-Bit Computer on a Chip by 
Tony Zingale / The 80186 is the first integrated circuit that 
attacks the cost problem in 16-bit microcomputers. 


154 тһе Intel 8087 Numerics Processor Extension 
by R. B. Simington / This chip lets you perform 
mathematical operations with 18 decimal digits of accuracy. 


176 Super Graphics Hardware from NEC by Steve 
Levine | The NEC 7220 GDC is a new item of sophisticated 
graphics hardware for microcomputers. 


190 NAPLPS: A New Standard for Text and 
Graphics, Part 3: Advanced Features by Jim Fleming / 
NAPLPS can draw irregular lines, compress repeated code 
segments, define new text characters, and divide the 
display screen into separate fields. 


210 Virtual Memory for Microcomputers by 
Stephen Schmitt / A brief review of virtual-memory 
concepts, including an examination of four new memory- 
management chips. 


242 BYTE West Coast: Hard Choices for Software 
Houses by Phil Lemmons / Advances in hardware, 
specifically microprocessors and storage devices, are forcing 
software houses to make some far-reaching decisions. 
258 50 and 100 Years Ago in BYTE / The 
microcomputer industry has made great strides in the past 


100 years. Read about what the industry looked like just a 
short century ago. 


260 The Enhanced VIC-20, Part 3: Interfacing an 
MX-80 Printer by Joel Swank / How to connect a 
parallel-port printer to the VIC-20. 
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304 Building a Hard-Disk Interface for an S-100 
Bus System, Part 2: The Hardware by Andrew C. 
Cruce and Scott A. Alexander / This installment covers 
choosing the disk drive, the disk controller, and the power 
supply and building the host computer adapter. 


324 User's Column: Terminal Solutions, Manual 
Madness, BASIC Bits, and Info Helpers by Jerry 
Pournelle / Terminal concerns for Wordstar users, BASIC 
comments, and a bunch of useful utilities are reviewed by 
the lord of Chaos Manor. 


360 Build This Memory, Part 2: Constructing the 
Memory Card by Cameron Spitzer / Take advantage of 
the low cost of dynamic memory. 


385 моаиша-2 by Joel McCormack and Richard 
Gleaves / Niklaus Wirth, creator of Pascal, brings us a 
general-purpose systems implementation language based 
on modules. 


398 The Design of an Advanced Logic Simulator 
by Robert M. McDermott / Macrocircuits and time-saving 
features make this new simulator easy to use. 


442 information Hiding: A Brief Example by Gregg 
Williams / Consider this helpful alternative to structured 
programming and modular design. 
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In This Issue 

Innovations in microprocessor and support chips are closing the gap be- 
tween the speed and power of minicomputers and that of micros. As Robert 
Tinney's cover illustrates, the scales are tipped in favor of the 16-bit chips. 
"The National Semiconductor NS16000 Microprocessor Family" by Glenn 
Leedy introduces you to the NS16032 processor and its related chips. "Design 
Philosophy Behind Motorola's MC68000" by Thomas W. Starnes begins a 
multi-part study of the heart of machines such as the Lisa and the Radio Shack 
Model 16. In “Intel's 80186," Tony Zingale describes this new chip that com- 
bines the functions of the 8086 and several support chips in one device. ''The 
CRT 9007 Video Processor and Controller” by Brian Cayton and Mort Herman 
discusses a sophisticated chip that greatly simplifies the design of smart ter- 
minals. Steve Levine looks at "Super Graphics Hardware from NEC.” “Тһе In- 
tel 8087 Numerics Processor Extension" by R.B. Simington describes the 
theory and use of this coprocessor chip to speed up numeric computations on 
8086/8088-based computers. In the first BYTE W/est Coast report, Phil 
Lemmons brings us news of the way in which software houses are respond- 
ing to the new advances in hardware. Steve Ciarcia tells you how to "Build an 
RS-232C Breakout Box.” Plus our regular features. 
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COMPILE A BIBLIOGRAPHY - 
AUTOMATICALLY. 


If you're a professional writer, we've 


just made your job easier. 


BIBLIOGRAPHY™ compares cita- 
tions in a manuscript with the 
entries in your own card catalog 
and constructs a bibliography of 
all entries cited. 


Entries are added to the catalog 
using your text-editor. Each cata- 
log entry has a keyname (for exam- 
ple, author and year of publica- 
tion), followed by bibliographic 
information such as the author's 
name, the title and annotations. 
The entries can be of any length 
and format. 


When preparing the manuscript, 
just type in the keyname for each 
reference. BIBLIOGRAPHY con- 
structs a bibliography of all works 
cited - alphabetized or numbered, 
with annotations included or 
excluded. 


BIBLIOGRAPHY can handle ref- 
erences to meet the requirements 
of virtually any professional jour- 
nal, publisher or style manual. 


Price is$125. For moreinformation, 
see your computer dealer or con- 
tact Digital Marketing. 


BIBLIOGRAPHY requires CP/M® 
2.2, CP/M-86" or IBM PC DOS and 
a minimum of 48K RAM. It will 
work with most word processors 


including WordStar" Spellbinder" | 


PeachText™ and SuperWriter™ 


SOF IWATE 
SOF WATE 
DIGITAL MARKETING 
DIGITAL MARKETING" 


DIGITAL MARKETING CORPORATION 


2670 CHERRY LANE = WALNUT CREEK & CALIFORNIA в 04595 
(415) 938-2880 e relox 17-1852 (DIGMKTG WNCK) 


Deale: inquines rmeted. Dealers outside Cabitomio сой 
(501) 442-0864 ins;de Cattormo сой (415) 938-2883 


Trademarks; 

Bibliography - ProTem Software: CP/M and CP/M- 
86 - Digital Research. Inc.: WordStar - MicroPro 
international; Spellbinder - Lexisoft; PeachText - 
Peachtree Software; SuperWriter - Sorcim. 
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Editorial 


The New Generation of 
Human-Engineered Software 


Gregg Williams, Senior Editor 


Apple’s new Lisa epitomizes the state of the art in computer sophistication 
and ease of use. Its integrated software and mouse make this machine a har- 
binger of what's in store for microcomputers. These new advances mean 
serious business. 

Software companies, for one, appear to be staking their future on products 
that feature video windows, which allow various projects to appear on the 
video screen simultaneously, and the mouse, a hand-held box-shaped device 
that provides an alternative to the computer keyboard. Many new products 
announced in the past few months are incarnations of what has become known 
as integrated software. The microcomputing industry is at the threshold of a 
new trend in user-friendly, human-engineered software—a trend spurred by 
new technologies and rising product development costs. 

New technologies, particularly 16-bit processors and inexpensive computer 
memory, make more sophisticated software possible. Increased sophistication, 
however, means higher development costs, which are inevitably passed on to 
the consumer. Manufacturers, however, see a solution in easy-to-use software. 
By making such software, they expect to reach a boarder market base; with 
more potential buyers, the price per unit remains generally affordable. 


Why Human-Engineered Software? 

This move toward easy-to-use software is the result of a chain of events and 
influences. We begin with the 16-bit microprocessors, which have been around 
for several years. Their main contribution is that they have given the am- 
bitious programmer some elbow room. Eight-bit processors are inherently 
limited by their 64K-byte address space and this in turn imposes restrictions on 
a programmer's creativity. Granted, clever hardware design and programming 
can often get around this storage problem, but only up toa point. On the other 
hand, with 16-bit (and larger) microprocessors capable of addressing millions 
of bytes of data, programmers have ample room in which to do their work. 


The second link in this chain of events is the decreasing cost of mass storage 
devices and, in particular, computer memory. Only within the last year has 
memory become inexpensive enough to be used without manufacturers worry- 
ing too much about how additional memory will increase the price of the unit. 
Now that larger memories are affordable and are becoming standard, software 
companies must decide how they'll use the extra memory to its maximum 
potential. This brings us to the third link in this chain, which involves a choice 
to be made by software developers: they can create either computationally 
more powerful programs or easier-to-use programs. Both options have their 
advantages, but most companies are going with the latter for one reason: they 
are courting the average person who is being introduced to computers and 
their many uses through advertisements on television and in the print media. 
These people are the new computer users. 

Why is this new computer user so important? First of all, the general 
public is just becoming aware of software and how it can make a 
computer work for them. Thinking that a lucrative software market is 
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We've Got More Than A 
Fond Attachment For Your 
ATARI 


We've Got A Disk Drive For $488. 


Percom Data Corporation believes your Atari* home computer is more than just 
fun and games. We believe you should be able to get a single-density, floppy-disk- 
system for your Atari 400 or 800 at a price that will take you into the future without 
knocking you into the next galaxy. 


Percom Data has been manufacturing disk-drive systems, and other accessories 
for personal computers since the mid-1970's and is the industry standard to 
follow when it comes to data separation and system compatibility. | 


The Percom Data AT-88 combines Percom Data quality and reliability at a price 
that is not a budget-buster. 


The Percom Data AT-88 offers 88 Kbytes (formatted) in single-density, with plug- 
in ease of attachment to your Atari. The AT-88 has integral power supply, "по- | 
patch" to Atari DOS and critical constant speed regulation. | 


Take advantage of this low introductory price of $488 by calling Percom Data now 
to get more information, or the name of an authorized dealer nearby. Call toll-free 
1-800-527-1222 


QERGOM DATA 

CORPORATION 

Expanding Your Peripheral Vision 
DRIVES * NETWORKS * SOFTWARE 


11220 Pagemlli Road Dallas, Texas 75243 (214) 340-7081 
1-800-527-1222 
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Editorial 


beginning to open, each 
company understandably 
wants to get its foot in the 
door first with these new 
users. These companies are 
hoping that once people 
buy one of their packages, 
they are likely to consider 
them for their future soft- 
ware needs. 

The far more compelling 
reason for courting this new 
user via easy-to-use soft- 
ware is cost. As the com- 
plexity of software goes 
up, so do the costs 
associated with designing, 
programming, testing, and 
documenting it. To keep 
these added costs from 
increasing the product's 
price and decreasing its 
potential market, software 
houses have realized that 
they must expand their 
market. Programs using 
current software technol- 
ogy will sell to only those 
people who currently use microcomputers. If, on the 
other hand, software designers use this extra power to 
make programs that are both powerful and easy to use, 
they can expect to sell to the potentially huge market of 
"software-hungry" users, thus vastly increasing the 
market for their product. The extra production costs 
would (they hope) be spread over such a large group that 
the extra cost per program sold would rise only slightly. 


The Big Question 

The big question is "What makes software easy 
to use?" Microsoft and Visicorp are firmly committed 
to the mouse and the desktop-manager concept as the 
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Prototype of Visicorp's Visi On integrated applications environ- 
ment. Note the multiple video windows and mouse. Since this 
photo was taken, Visicorp has changed to a two-button mouse. 
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answer. Microsoft will in- 
corporate a mouse and win- 
dow-management system 
into advanced versions of 
its Multitool series of pack- 
ages (Multiplan is its first 
such package). Visicorp 
stole some of Apple’s thun- 
der when it previewed Lisa- 
like features on the IBM 
Personal Computer at 
Comdex last fall with a 
package called Visi On (see 
photo). Visi On, which is 
billed as an “integrated ap- 
plications environment,” 
has a two-button mouse 
and can support multiple 
tasks running in separate 
windows. Note that these 
software companies are 
putting great emphasis ona 
hardware device (the 
mouse) that will add be- 
tween $150 and $250 to the 
cost of some of their pro- 
ducts; this fact alone in- 
dicates the depth of these 
companies’ commitment to the future. 

However, the real answer to the question posed in the 
previous paragraph is that nobody knows what will 
make software easy to use. Apple, Microsoft, and Visi- 
corp each has its own option. Other companies, of 
course, have other solutions (for an excellent discussion 
of some different plans, see Phil Lemmons’ BYTE West 
Coast, “Hard Choices for Software Houses,” on page 
242). 

The air is already filled with claims and promises about 
the merits of each company's products, but nobody 
knows what makes software easy to use; the final answer 
will be in what the people buy. i 
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e FULL C 
e UNIX* Ver. 7 COMPATABILITY 
е NO ROYALTIES ON GENERATED CODE 
e GENERATED CODE IS REENTRANT 


e C AND ASSEMBLY SOURCE MAY BE 
INTERMIXED 


e UPGRADES & SUPPORT FOR 1 YEAR 
C SOURCE AVAILABLE FOR $2500 


408-275-1659 


*PCDOS is a trademark of IBM CORP. MSDOS is a trademark of MICROSOFT. UNIX is 
a trademark of Bell Labs. RT-11/RSX-11/PDP-11 is a trademark of Digital Equipment 
Corporation. FLEX/UNIFLEX is a trademark of Technical Systems consultants. CP/M 
Ж СР/М86 are trademarks of Digital Research. OS-9 is a trademark of Micraware & 
Motorola. 
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TOUGH TO OUTGRO 


It's no surprise so many businesses today are using our 
CompusStar' multi-user microcomputer. All sorts of 
businesses, those at the top and those on the way, know 
that only CompuStar can give them the big system 
performance they'll need as they grow. And they know 
that only CompuStar can deliver that performance at a 
fraction of the cost of most other systems. 


CompuStar’ solves the small business computer 
dilemma. It's ideal for those first time business users who 
need only single-user capability. But it's also perfect 
when those small businesses grow into large 
corporations. That's because CompuStar is truly 
expandable... ail the way up to 255 workstations, each 
with its own processor and internal computer memory, 
And that means fast, fast response, even when many 
users are on-line at the same time. 


Whether you're a small business with big plans or a big 
business with an eye for economy, CompuStar* has the 
performance and versatility that's tough to outgrow... the 
pce cperfemanes ratio that's impossible to beat! 
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STANDARD FEATURES 


© 350K/750K/1.5 MB workstation disk capacities 

® БАҚ RAM and twin processors in each workstation 

© Ап easy-to-read 12-inch non-glare screen 

® Operator convenience features—numeric keypad and 
visual text highlighting 

® Microsoft’ Basic 

® CP/M? operating software 

© Truly multi-user and multi-processor 


STORAGE OPTIONS 

® 10 MB-compact, low-cost and tabletop 

© 96 MB-80 fixed and 16 removable megabytes 
Ө 144 MB-reliable, rugged Winchester storage 


CompuStar* is built and backed by the company that's 
been in the microcomputer business as long as 
microcomputers have been in business, Would you trust 

our business to anything less? CompuStar' Tough to 
бен Tough to outgrow! 


Карн HEADQUARTERS 2300 BROAD НІМЕН ROAD « COLUMBIA. SOUTH CAROLINA 29210 « 1803) 798-9100» TWX 810-666-2175 


Microstuff ’s 


CROSSTALK 
$119 


MICROPRO 
(o s.c | J——— ата-а 39.00 
DATASTRAR. „а.а. oo o oe а .00 
ОАТАС$5ТАРК....................- 165.00 
MAILMERGE ................... 149.00 
SPELLSTAR .................... 174.00 
SUPERSORT 1................... 174.00 
SUPERSORT II .................. 174.00 
УҮУОЕО5ТАР.................... 279.00 
WORDSTAR/MAILMERGE....... 269.00 
WORDSTAR TRAINING GUIDE.. 5 
MICROSOFT 
128K RAM FOR IBM PC ........' $599.00 
obo AME 05.0С 
BASIC 80 COMPILER............ 299.0! ) 
BASIC 80 INTERPRETER.........2 79.00 
BASIC COMPILER FOR APPLE II . 00 
128K RAMCARD................ 99. 9 9 
192K RAMCARD................ 59 9.00 


TIME МАМАСЕВ................ 119.0( 
TYPING ТИТОВ... ы с. 23-00 
MICROSOFT 280 PREMIUM РАСК 619.75 
MICROSOFT 280 SOFTCARD . 9.00 
muLISP /muSTAR.............. 169.00 
MULTIPLAN. .............. d 219.0€ 
muSIMP/MUMATH ............ 199.0 
TASC APPLESOFT COMPILER . | 


ASHTON TATE 
ORA SB IL. ui: io онда recs 2: 
BOTTOM LINE STRATEGIST.. 

с. ITOH 


PROWRITER PARALLEL ........ 
PROWRITER SERIAL............. t 5 Y: 00 
E кееехасижкекенеке 2 1799.00 
F-10 PARALLEL ............... 1399.00 
F-10 SERIAL .................- 1449.00 
GRAPPLERINTERFACE.......... 140.50 
PROWRITER II.................. '89 .00 | 
TRACTOR FOR F10.. 

CALIFORNIA COMPUTER SYSTEMS 
ASYNCHRONOUS INTERFACE . 
SYNCHRONOUS INTERFACE ..... 19.00 
CALENDAR С1ОСК.............. 05. JC 
RS232 INTERFACE.............. 4.00 
PROGRAMMABLE TIMER (FoR APPLE) 99.00 

COMSHARE TARGET MARKETING 
PLANNER CALC................. 
TARGET FINANCIAL MODELING. . | 

CONTINENTAL SOFTWARE 
HOME ACCOUNTANT FOR APPLE · 
HOME ACCOUNTANT FOR IBM 
DICTRONICS, INC. 
RANDOM HS. ELE. THESAURUS. : 
PROOF READER.................. 5( 


NORTH AMERICAN BUSINESS SYSTEMS 


THE ANSWER ы mono аса асары ccc Ec E M 2089,0 
МЕС 
NEC 355010Р............... $2149.00 


WORDPLUS...................! ,149.00 
PEACHTREE 
ACCOUNTS PAYABLE.......... 
ACCOUNTS RECEIVABLE ........ 5e ; 0 
GENERAL LEDGER .............. 375.00 
ENT UR ————- 75.00 
DAYRULL де іі: ь-ккен 18 АЕ. ) 


PERFECT CALC................! 
PERFECT FILER ................. 279.00 
PERFECT SPELLER . ............- 139.00 
PERFECT WRITER...............239. | 
GUADRAM 
128K MEMORY EXPANSION. . 
192K MEMORY EXPANSION .....475.0C 
64K MEMORY EXPANSION ...... 280.00 
64K MEMORY UPGRADE ........ 129.00 
DUAL PORT EXPANSION KIT ...... 19.00 
MICROFAZERS ALL MODELS... ..... CALL! 
MICROFAZER POWER SUPPLY .... 17.0С 
QUADBOARD 64K .............. "499.00 
QUADBOARD 128K ...........-. 49.С 
QUADBOARD 192K............. 49.00 
QUADBOARD 256К............. 829.00 


Ч 
. L 


CONTROLLER FORELITE I........: 999.00 
RANA ELITEl................... 379.00 
RANA ELITE Il .................. 2 9. 00 
RANA ELITE IlI.................. 7 29.00 


ADA 

DIAGNOSTICS I .................. 6 5 50 
DIAGNOSTICS Il..................8 4.00 
DISK DOCTOR BY SUPERSOFT..... 4.0 
FaN IRNI ONT TOES 279.00 
PESONAL DATABASE ............99.0C 


STACKWORKSFORTH ........... 149.00 


STATSGRAPHS ................. 169.00 
C COMPILER. ................... 175.00 
SSS FORTRAN IV. ...........-.-- 18.75 
SUPER M LIST. ..................- 55.00 
Тесно тс.) novel 151.00 
ТЕШ ШЇП teo epi stv ere ейин: 50.00 
TEXT FORMATTING ..............: 75.00 
UTILITIES | . UTILITIES II . ........: 2:5 


EAGLE 
MONEY DECISIONS ............ $11 9.00 


FORCE Ц 
| n t. ATEM 

FOX & GELLER 
SUCKS GREEN FOR dBASE II..... 129.0 ) 

QUICKCODE FOR dBASE II .......249.C 
INTEGRAL DATA SYSTEMS 
IDS MICROPRISM 480 PRINTER. £ 00 
IDS PRISM 132 ИТЕР "—Ó ) 39. 00 
IDS PRISM 80 PRINTER 999.00 


epee een = з е WP ш? wf à W 


INNOVATIVE SOFTWARE, INC. 
Ue 569. 
ОКАРНМАСІС ................... 2: 0 
МАТНЕМАСІС 


“".веааиш-ч«гчасатаатав 7 ы? а 


ЕАЅҮМ/КІТЕК І1................. 79.00 

E 
FD-1 or FH-1-32 8" SINGLE SIDED. 1.50 
FD-2 8" DOUBLESIDED..............- "4 3.95 
MD-1 or MH-1 574" SINGLE SIDED .... 31. 5 


MD-2 or MH-2 514" DOUBLE SIDED . 


MICROHOUSE 
CALL TOLL-FREE 


1-800-523-9511 
IN PENNSYLVANIA 
1-215-868-8219 


SORENTO VALLEY Mo 
8" FLOPPY SYSTEM (1 МЕС). 


8" FLOPPY SYSTEM (2 MEG). ...25 99. 00 
10 МЕС WINC. FOR APPLE ..... 599.00 
128K RAM BOARD .............. 649.00 
192K RAM BOARD.............. 345.00 
256K RAM BOARD..............949.00 
T/MAKER COMPANY 
T/MAKERIII.................. $249.0 
МЕХ 
ENHANCER II .................' 


VIDEX KEYBOARD ENHANCER . 0 
VIDEX VIDEOTERM FOR APPLE i: | 


ViSICORP 
DESKTOP PLAN APPLE II....... $184 
DESKTOP PLAN ІВМ ............ 228.00 
ЛЕВА. МЕРТ 84.00 


VISICALC ADVANCED VERSION . 
ЧЕБЕР BUSINESS FORECASTING 8 


MVISIDEN cuando. Fe tre ге PT 0 ) 
VISIFILE APPLE Il............... 184. 

УРЕ IBM sce .. one eee. 228.00 
ТОЛЫП ағыстан: а manent + ...184.00 
кыы ЖЕЛЕ, ЖИГ ТГ 519.00 
VISIPLOT FOR APPLE ........... 159.00 
VISISCHEBULE ................. 228.00 
cU LL NN 0.00 


VISITREND/VISIPLOT........... 228.00 


We want you to know... 
MICROHOUSE, because we don't just answer phones, we 
answer questions. 


We want you to know... 
MICROHOUSE continues to feature great prices and quality 
softwares and hardware. 


We want you to know... 
MICROHOUSE introduces new products: 


THE ANSWER NORTH AMERICAN BUSINESS SYSTEMS, INC. 
Now you can truly have Information at the touch of a button from the world’s first self- 
teaching database system. THE ANSWER uses “electronic cards" or computerized ver- 
sions of Index cards. These cards hold all your pertinent Information In the sequence 
you want It. With THE ANSWER's report generation feature, you can also do mailings, 
business reports math, and high level searching. 

LIST PRICE: $295.00 MICROHOUSE PRICE $249.00 


FAST GRAPHS INNOVATIVE SOFTWARE 


FAST GRAPHS Is a complete graphics and plotting program designed for the IBM-PC 
with a color or high resolution black and white monitor. Completely menu driven, FAST 
GRAPHS automatically scales axes, titles, and creates graph legends; using manual 
data Input or direct data Input from Місісаіс, or most other spread sheet and database 
programs. Special draw mode with painting and erasing feature allows you to creatively 
edit your graphs and charts. 


List Price: $295.00 MICROHOUSE PRICE: $189.00 
CALSTAR CALIFORNIA COMPUTER SYSTEMS, INC. 


CALSTAR Is a brand new, expandable, single board computer system which Is Ideally 
suited to business applications. It combines high priced benefits at a cost any business 
can afford. Calstar offers 2-8" double sided-double density disc drives (2 meg Capacity!). 
Software Included In every CALSTAR: CP/M, PERFECT WRITER, PERFECT SPELLER, PERFECT 
CALC, and PERFECT FILER. CALL MICROHOUSE FOR DETAILS! 

List Price: $2995.00 MICROHOUSE PRICE: $2695.00 


PRINTMASTER F-10 C. ITOH 


The PRINTMASTER Is built on an aluminum base and uses high quality metal parts for 
reliability and dependability. Itstreams along at 55 LOcps (letter quality Characters per 
second) with all the qualities of aSTARWRITER. MICROHOUSE Is an authorized C. ITOH re- 


pair center. 
MICROHOUSE PRICE: $1749.00 


We want you to know... 

MICROHOUSE has a 24 hour computerized order system 
called MICROLINE which enables you to access specific pro- 
duct information and place an order if you wish. MICROLINE 
can be reached at 1-215-868-1230 


P.O. BOX 499/1444 LINDEN ST., DEPT. 201.. BETHLEHEM, PA 18016 


IBM IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. CP/M IS A REGISTERED TRADEMARK OF DIGITAL RE- 
SEARCH, INC., APPLE IS A REGISTERED TRADEMARK OF APPLE COMPUTERS, INC., PERFECT WRITER, PERFECT SPELLER, PERFECT CALC 
ARE TRADEMARKS OF PERFECT SOFTWARE, INC. THE ANSWER IS A TRADEMARK OF NORTH AMERICAN BUSINESS SYSTEMS. FAST 
GRAPH IS A TRADEMARK OF INNOVATIVE SOFTWARE MARKETING, INC. pibe IS A TRADEMARK OF MICROSTUFF. INFOSTAR IS A 
TRADEMARK OF MICROPRO. PRICES, SPECIFICATIONS AND AVAILIBILITY SUBJECT TO CHANGE WITHOUT NOTICE. NOT ALL PROGRAMS 
AVAILABLE IN ALL FORMATS. PLEASE CALL FOR ADDITIONAL PRODUCT INFORMATION. DEALER INQUIRIES WELCOME. 


WE WANT YOU TO KNOW... 


MICROHOUSE 
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New Chips for 
Dynamic Memory Fans 


I enjoyed Rob Belics’s excellent article, 
“Practical Dynamic Memory System 
Design” (December 1982 BYTE, page 
372). Your readers may like to know 
about two newer chips that have made 
dynamic memory much easier to use: the 
4164 and the 6883. 

The 64K- by 1-bit 4164 costs about the 
same per bit as the 16K- by 1-bit 4116 but 
requires only a single +5-V supply and 
uses less power and board space. The 
single power supply feature eliminates the 
need, in most systems, for an expensive 
three-voltage power supply and the 
chance that chips might be fried by ap- 
plication of supply voltages in the wrong 
order. The smaller memory cells make the 
4164 more sensitive to alpha-radiation- 
induced random bit changes, but this hap- 
pens infrequently enough that it is not 
much of a problem for most applications. 

The Motorola 6883 synchronous ad- 
dress multiplexer makes interfacing 
dynamic memory to the 6809 micropro- 
cessor almost as easy as hooking up static 
memory. It handles all CAS and RAS 
timing, address multiplexing, and 
memory refresh. It can also interface the 
6809 to Motorola's 6847 video display 
generator (as in the Radio Shack Color 
Computer) and provides all system timing 
so that dynamic memory refresh and 
display refresh are transparent. 

Both the 4164 and the 6883 are well 
worth knowing about for anyone in- 
terested in dynamic-memory system 
design. 


David Nye 
209 West Lowe's Creek Rd. 
Eau Claire, W] 54701 


Turning on the 4116 


I feel I must point out an important 
omission from Rob Belics's article "Prac- 
tical Dynamic-Memory System Design" in 
regard to power supplies for the 4116 
DRAM (dynamic random-access read/ 
write memory) chip. Mr. Belics briefly 
describes these as "three separate power- 
supply voltages that must first be applied 
in a certain order." I searched the article 
carefully, and Mr. Belics never tells us in 
what order these supplies must be turned 
on and off. 
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In the April 1981 "Ask Byte" column 
(page 328), Steve Ciarcia states, "The 
most important thing to remember when 
designing any computer that uses 4116s is 
that the power-supply voltages must be 
turned on and off in sequence. To keep 
from blowing the 4116 on power-up, the 
— 5-V supply must be turned on before 
the +5-V and +12-V supplies. On 
power-down, the —5 and +12 are re- 
moved, . .. the sequence can be ac- 
complished through the time constants of 
the power supply itself. . . ." 


Charles Reeves Jr., Physicist 
Nuclear Division 

Union Carbide 

270 Park Ave. 

New York, NY 10017 


Multidos Update 


Once again, the work of a software 
developer has outstripped the publishing 
process and an update is needed to my 
review "Multidos: A New TRS-80 Disk 
Operating System" (December 1982 
BYTE, page 392). 

The price of Multidos has increased 
from $79.95 to $99.95. There is also a 
new, $39.95 version called ZDOS; 
although not as full-featured as Multidos, 
it provides double-density support and 
SUPERBASIC (write to Cosmopolitan 
Electronics, 5700 Plymouth Rd., Ann Ar- 
bor, MI 48105, for full details). The addi- 
tional $20 charge for Multidos buys you a 
disk sector and file editor or ZAP utility, a 
disk-drive timer utility, a tape-to-disk 
conversion utility, and a RAM (random- 
access read/write memory) test utility. 
The DOS part of Multidos version 1.6 
now includes two-sided drive support, a 
PATCH command, a RESTOR command 
to recover a file deleted with the KILL 
command, a CAT (catalog) command 
that reads the directory of almost any 
Model I or III disk, and many additional 
options for the original commands. 

Multidos is now claimed to support 
disk 1/O (input/output) at 4.7 MHz, if 
you have a clock speedup that allows this. 

SUPERBASIC, the disk BASIC that 
comes with Multidos, has added com- 
mands to remove REM statements; pack 
BASIC program lines together while pre- 
serving program logic; and save the current 
BASIC program in memory while work- 
ing on another program, then return to 


the original program (or append it to the 
new one). 

Vernon Hester, the author of Multidos, 
has released one newsletter so far and 
promises to publish patches in 1983 that 
will enable some popular software to run 
under Multidos. 

Let me close by saying that I have found 
Multidos to stand up very well to over a 
year's use; it is fast and and reliable and 
provides a very flexible BASIC develop- 
ment environment. 


Rowland Archer Jr. 
5420 Loyal Place 
Durham, NC 27713 


MDBS Takes Issue 
with User's Column 


In the December 1982 BYTE "User's 
Column" (page 222), Jerry Pournelle notes 
that Micro Data Base Systems Inc. is 
working on enhancing the BDS Compiler. 
This new C compiler, called C', has been 
available for several months. Perhaps its 
most notable traits.are its production of 
extremely compact object code and its 
relatively fast execution and compilation. 

I would like to correct several misim- 
pressions conveyed in Dr. Pournelle's col- 
umn. First, Micro Data Base Systems Inc. 
is not a "bunch of Purdue University peo- 
ple.^ The company's management and: 
staff of over 100 persons are not 
employees of Purdue University. While a 
number of our employees hold bachelors, 
masters, and doctorate degrees from Pur- 
due, many others received training at 
other equally fine institutions. 

A second error pertains to our database 
management product, MDBS. Dr. Pour- 
nelle states that "MDBS and the 
CODASYL database systems are hierar- 
chical in structure." This is incorrect. 
Systems based on the CODASYL ap- 
proach are not at all limited to hierarchi- 
cal architectures. Indeed, the flexibility 
provided by CODASYL-network struc- 
tures was a major advance over hierarchi- 
cal systems. Furthermore, MDBS should 
not be confused with either CODASYL- 
network systems or hierarchical systems. 
MDBS is a post-relational system of the 
extended-network variety, which means 
that it overcomes many limitations of the 
old-time hierarchical, relational, and 
CODASYL-network approaches to data- 
base management. 
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A hard disk and cartridge tape 5 megabits 4 second. Mino constrain the host processor in 
controller together on one changes of the on-board com- any manner. 
| board? Magic? Not really. It's ponents allow the support of ® Two 28-pin sockets allowing 

Teletek’s HD/CTC. The hard disk other drive types/sizes and the use of up to 16K bytes of 
and cartridge tape drive control- transfer rates up to 15 megabits on-board EPROM and up to 8K 
ler provide the support necessary per second. (Interface to disk bytes of on-board RAM. 
to interface both rigid-disk drive is defined by software/ а sofia recut 
rap and a cartridge tape deck firmware on-board.) capability 
to the 5-100 bus. e Controller communications 

€ A Z-80A CPU (optionally Z-80B) with the host processor via 2K ы Sabra {а ite рари 
providing intelligent control of FIFO at any speed desirable ec ыйа ” | , 
the rigid-disk and cartridge (limited only by RAM access n alpha ate 
tape drives. time) for a data block transfer. жай 4 à x ж iis, En one 

e Support of 5'4" rigid-disk Thus the controller does not cartridge tape drive. Expansion 


is made possible with an 
external card. 


Teleteks HD/CTC Offers A Hard Disk 
Controller, Plus Cartridge Tape Controller, 
All On One Board. 


TELETEK 


9767F Business Park Drive Sacramento, CA 95827 (916) 361-1777 Telex #4991834 Answer back-Teletek 
© Teletek 1983 


drives with transfer rates of 
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Idris is a trademark of Whitesmiths, Ltd, / UNIX is a trademark of Зей Laboratories. 


Put off by the UNIX price tag and licensing restrictions? If you are, 
take a closer look at Idris. 

Idris gives you all the power of UNIX at a fraction of the cost— 
and they're highly compatible— even pin-for-pin in some cases. 
Upfront expenses are much lower, you only pay for the parts you 
ship, and the end-user licenses can be transferable. 

What's more, we wrote Idris ourselves — from the ground up— 
so you'll have fewer licensing hassles. We wrote it almost entirely 
in C, for maximum portability across a wide range of processors. 
And we kept it small. 

Idris can run comfortably where UNIX can't even fit: On an 
MC68000 with no memory management hardware, for example. 
On a bank-switched 8080 or Z80. Or on any LSI-11 or PDP-11 with 
memory management. A very big Idris plus. 

Find out how you can put Idris to work in your favorite con- 


figuration today. Write Whitesmiths, Ltd., 97 Lowell Road, Concord, 


MA 01742. Or call (617) 369-8499, TLX 951708 SOFTWARE CNCM. 
With Idris, you pocket the change. 


Whitesmiths, Ltd. 


Crafting Software Iools for your Irade. 


Disiributors: Australia, Fawnray Pty. Ltd. P.O.B. 224 Hurstville NSW 2220 (612) 570-6100 
Japan, Advanced Data Controls, Corp., Chiyoda-ku, Tokyo (03) 263-0383 
United Kingdorn, Real Time Systems, Newcastle upon Tyne 0632 733131 


Circle 443 on inquiry card. 
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It should also be pointed out that, 
unlike MDBS, the many microcomputer 
file handlers that are very loosely referred 
to as relational databases have little in 
common with usual, long-established no- 
tions of what constitutes database man- 
agement. These file handlers do not even 
begin to approach systems such as IBM's 
SOL/DS, the de facto standard for rela- 
tional systems. The limitations of file 
management are not overcome merely by 
referring to files as databases. 

With respect to MDBS documentation, 
it must be noted that "A Primer on Data 
Base Management Systems" by Dr. Clyde 
Holsapple, cited in the article, is not a 
component of the MDBS reference 
manual. It is a separate tutorial that is 
routinely and quite successfully used in in- 
troductory university courses on database 
management systems at the undergrad- 
uate level. We have distributed thousands 
of copies of the primer in the last few 
years, and the feedback has been over- 


| whelmingly favorable. 


Gary J. Koehler, Ph.D. 

President and Chief Executive Officer 
Micro Data Base Systems Inc. 

POB 248 

Lafayette, IN 47902 


Video Displays and 
Elimination of Health Risks 


The letter in the December 1982 BYTE 
from John C. Villforth of the U.S. Bureau 
of Radiological Health attempted to 
reassure VDT (video display terminal) 
users that these machines do not emit 
harmful levels of radiation. In reality, 
there are very good reasons for suspecting 
that the current generation of cathode-ray 
tube VDTs are hazardous and are causing 
cataracts and other diseases. Fortunately, 
however, VDTs can be built by several 
other methods that reduce or eliminate 
radiation emissions. 

In cathode-ray tubes (CRTs), a high- 
speed beam of electrons is abruptly 
decelerated as it slams into the face of the 
tube. It is a basic fact of physics that this 
process produces x-rays and microwave 
and ultraviolet radiation. Mr. Villforth 
writes that the government has done 
studies showing that CRT x-ray emissions 
under “normal” conditions are not “signi- 
ficantly above the natural background 


radiation to which we are all exposed.” 


Just exactly what does this mean? Why 
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FIRST 
FROM 
TECMAR 


|. NEW 
REMOVABLE 
CARTRIDGE 
WINCHESTER 


Write for new Tecmar information Kil. 


TECMAR 


Personal Computer Products Division 
23600 Mercantile Road 

Cleveland, Ohio 44122 

Phone 216-464-7410/Tetex 241735 


" complete with 


This is the breakthrough in 
storage that IBM PC people 
have been waiting for, as 
Tecmar engineering keeps 
you moving ahead. 


е the new SyQuest 
5 Megabyte removable 
cartridge Winchester disk 
drive 

е Complete, easily installed 
in IBM PC or available in 
IBM-compatible Tecmar 
expansion chassis 

* new Tecmar superspeed 
controller 

e Тесппаг disk sharing for up to 
4 IBM PCs 

e your best solution for mass 
storage, and the most 
sensible back-up system 
available. 


We believe this is the future 

in storage because we have 
proved its reliabilihy and 

its advantages. The new 
removable cartridge gives 
you unlimited memory at a 
lower price tag than the basic 
Winchester at comparable 
speed. 


complete with 
54 / 95 الات‎ ат & cartridge 


AVAILABLE NOW AT YOUR TECMAR DEALER 


controller & cartridge 


TECMAR COMPATIBILITY, VERSATILITY, 
RELIABILITY, AFFORDABILITY, 
RESPONDABILITY 

The first and only complete line of fully 
compatible expansion options for IBM 
PCs, including every type of disk drive 


EW SHARED WINCHESTER PC-MATE™ 
Our new GT subsystem upgrades our 
original with 3 times faster speed, sharing 
for up to 4 IBM PCS . .. Controller Board 
available for upgrade on trade-in. 


PC-MATE'™ FLOPPY 

Controller Board will handle 5%” and 8" 
disks. Winchesters can be installed in our 
floppy subsystem cabinet. 


Letters 


doesn't he tell us some actual measure- 
ments, in millirads per hour at a point 1 
foot from the screen, so we can make up 
our own minds about just how dangerous 
they are? 

Radiation emissions from CRTs may in- 
deed be low, but it does not follow that 
they are not hazardous. With radiation, 
there is no threshold—all exposures, no 
matter how low, carry with them some 
additional risk of cancer and leukemia, 
genetic damage, and depressed function- 
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In Italy In the 15{һ century Leonardo Da Vinci was a multi- 


talented genuis. Leonardo's ideas and designs were endless. 
He was always creating new devices to solve the world's 
problems, Pictured here are many studies for military arms 
and armor and battiements. 


Today Vista Is developing many high technology computer 
peripherals for use with ІВМ!" and Apple Computers. The 
final evolutionary stage in Apple disk storage. Quartet of- 
fers you the capacity of 4 Apple Disk Drives in the volume of 
one. Quartet's low prolile styling has been developed to 
blend in with the profile and style of your Apple Il Computer. 


Quartet uses 2 Double Sided Thinline disk drives to give you 
over 640K of storage. With the included Quartet Controiler 
& Software. your Computer can handle much larger tasks 


Vista 
“ыр M Iscr Ieaciemarh of Digital Kesearch іне 
PMR ey өймен Шайт ынта. ий һемтеміке ai алыл Pas ме 
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ing of the body’s immunological system. 
Radiation to the eye in particular in- 
creases the likelihood of cataracts and eye 
damage. Furthermore, the x-rays, micro- 
waves, and ultraviolet radiation may act 
together, in synergy, to do many times 
more damage than each by itself. 

It is fundamentally unscientific to assert 
that measurements of radiation emitted 
from CRTs show that this radiation is 
safe. The only real way to tell is to 
analyze carefully controlled, long-term 


VitaDavinece 
GREAT INNOVATORS 


0% 


than before. When using protected software. the Quartet 
operates just like 2 Apple Disk Drives, and wil! operate with 
ALL Apple compatible software. 


The Quartet system is the COMPLETE. one-stop solution to 
your storage requirements on the Apple or Apple Compati- 
ble Computer. No other two-drive package offers as mucn 
value at any price. And the Quartet offers ali this with a 
price comparable to single drive, single sided systems. 
Features: ° Thinline Drives for low 

profile ” 2 Double Sided Drives 

for 640K Storage * Quartet Con: 

troller for Single/Double Sided 

Operation = Emulates Apple Disk 

П under a single sided mode * 

Boots & Runs Ail Appie Software 

“ Double Sided. 40 track Patch 

software Гог DOS. CP/M*, & Pas- 

cal * Full Vista 120 Day Warranty 

Contact Your Local Vista Dealer or Call our Vista Hotlines. 


COMPANY. INC. 


ІЗІ? East Edinger / Santa Апа, CA 92705 
(714) 955-0525 / (BOO! 854-8017 


Distributors 
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epidemiological studies of the rates of 
cataracts and radiation-caused diseases in 
people using CRTs versus the rates of 
these diseases in people not using CRTs. 
These studies should be started im- 
mediately (because cataracts and cancer 
can take many years to become manifest), 
andthey should be carried out by truly in- 
dependent scientists. The federal cover- 
ups of the cancers among Gls and 
residents of Utah and Nevada caused by 
fallout from atomic-bomb tests show 
clearly that no federal agency—including 
the Bureau of Radiological Health—can 
be trusted to tell us the truth about radia- 
tion. 

Fortunately, video display terminals 
can be built in a manner that eliminates 
radiation exposure. Liquid-crystal or 
light-emitting-diode displays emit no 
radiation. Another method is to have the 
operator look through glass at the image 
from a CRT reflected from a mirror. ІВМ 
already makes such terminals. Even the 
use of a lead-glass shield over the CRT 
screen should make a big difference. 

Those of us who must use the ordinary 
computer CRTs can do several things to 
minimize the radiation risk. First, don’t sit 
too close to the thing. (Radiation levels 
decrease with the square of the distance 
from the screen.) Second, turn the 
brightness (the voltage through which the 
electron beam is accelerated) down as low 
as you can without decreasing readability. 
Careful adjustment of room lighting to 
eliminate screen glare will enable the 
brightness to be turned down even lower, 
as does the highly visible amber screen, 
which is mandated by law in several Euro- 
pean countries. And third, do investigate 
products such as lead-glass shields, which 
are claimed to have radiation shielding 
capabilities. 

I’m not arguing for a risk-free society. I 
only point out that in this case we're tak- 
ing a risk—one that may turn out to be 
quite severe—for no corresponding 
benefit. Radiation-free VDTs can easily be 
built to emit no radiation. But it's up to 
us, the computer users, to demand that 
such machines be built. No market, no 
product. 

For those interested in further informa- 
tion, I strongly recommend the book Ra- 
diation and Human Health by John W. 
Gofman, M.D. and Ph.D., and one of the 
world’s foremost authorities on the health 
dangers caused by ionizing radiation 
(Sierra Club Books, 1981). Another ex- 
cellent book, which focuses in particular 
on microwaves, is The Zapping of Ameri- 


HERE’S 

THE PERSONAL 
COMPUTER AD 
OUR COMPETITION 
DOESN’T WANT 
YOU TO READ. 


It's an ad for NEC's АРС" 
Advanced Personal Computer. 
A solutions-oriented system that 
solves business problems in the 
simplest, most cost-effective way. 
The APC supports both CP/M-86" 
and MS-DOS" It can store more 
information than any system in its 
price range. In short, it's got the 
best price/performance of any 
personal computer. That's why our 
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Our business p 
was optimized to take ) 
advantage of the APC's | 
unique hardware features. That™ 
makes system operation faster 
and easier. 

Our software includes a full set 
of general accounting packages, 
word processing, mailing list 
management, business planning, 
database management, and com- 
munications. And we're readying 
many more. 

We're the only company to 
back our software with a unique 

‘conditional guarantee. It will 

ork or you get your money 
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Feulive systers 


See for yourself the personal 
computer our competition wishes 
had never been invented. The 
Advanced Personal Computer 
from NEC. Return the coupon to 
NEC Information Systems, Inc., 
5 Militia Drive, Lexington, MA 02173. 
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АРС іѕ a trademark of Nippon Electric Co., Ltd. 
CP/M-88 is a trademark of Digital Research, Inc. 
MS-DOS is atrademark of Microsoft, Inc. 
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Advanced Personal Computer. j 
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NEC Information Systems, Inc. | 
5 Militia Drive, Lexington, MA 02173 


The Benchmark in World Class Computers 
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Why buy a mere "spooler" when you 
can have THE PRINTER OPTIMIZER? 


* 64k to 256k spooling buffer 

* adapts different brands - can 
mix Serial and Parallel 

* character conversion: 1 to 1, 
1 to many, many to 1, ignore 

* pushbutton automated access to 
your printer's various type 
styles and printing modes 

* several ways to PAUSE printing 

* access any character, graphic 
design or printer "trick" from 
any program at any time 

* special features for use as 
a MODEM buffer 
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The cost effective alternative. 
Converts IBM, Adler /Royal, Olympia 
and other Electronic Typewriters 
into letter quality printers. 


* 2K memory buffer 

* access all typewriter characters 
and automated features 

* Serial or Parallel versions 

* Many proprietary features and 
commands insure compatibility 
with your system and software 

* Typesetting capability! 


PETI: 


Super low cost adaptor for new 
inexpensive portable Electronic 
Typewriters can yield typewriter 
and letter quality printer com- 
bination for around $500 total! 
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| * perfect for "personal use" 
* easy "plug-in" Parallel 
connection to most computers 
* compatible with popular word 
processing programs 


APPLIED 
CREATIVE 
TECHNOLOGY 


2723 Avenue E East, Suite 717 
Arlington, Texas 78011 
[817)-261-6905 
(BOOJ-A33-5373 


18 April 1983 © BYTE Publications Inc 


| 


Letters rm m ڪڪ جڪ ڪڪ‎ m 


ca by Paul Brodeur (W. W. Norton and 
Company, 1977). 


Edward M. Gogol 
407 South Dearborn, Suite 930 
Chicago, IL 60605 


Open Correspondence 
on JRT Pascal 


At our local users group meeting of 
December 16, 1982, a show of hands was 
caled on the subject of JRT Systems' 
$29.95 Pascal offering. 

Of the 12 people present who had 
ordered JRT Pascal, only 3 had actually 
received the product, yet 11 had already 
had their checks processed and returned. | 
myself have been waiting for more than 
four months. My check was processed 
over three months ago. I have called the 
factory twice; once I was put on hold for 
15 minutes, the second time I was told 
that my product had been shipped three 
weeks prior and that I should wait 
another week. At the end of an additional 
two-week wait, I wrote the factory, and 
three weeks later wrote again. I received 
my third direct-mail offering for JRT 
Pascal two weeks ago, and again I wrote 
the company to ask that they ship my pro- 
duct immediately. Because so many other 
people share my experience with JRT 
Systems, I urge you to suspend the firm's 
advertising privileges until it can show 
proof that it has caught up with all back 
orders. 


Scott Rainey 
POB 6530 
Portland, OR 97228 


We are having delays in the shipping of 
JRT Pascal to our customers. I have 
received a number of letters from custom- 
ers who are very concerned about this. 
Similar letters have been sent to the 
editors of the magazines in which JRT 
Systems advertises. 

It has always been our policy to im- 
mediately cancel any order on request or 
make an immediate refund if payment has 
been processed and shipment not yet 
made. 

As of today we have shipped 10,000 
Pascals and have 7000 orders on backlog. 
About 6000 of those are less than six 


weeks old. A six- to eight-week shipping 
delay is not unprecedented in the com- 
puter industry, but it is not acceptable to 
JRT Systems. 

How did this backlog develop, and 
what am I doing to correct it? In May 
1982 I cut the price of JRT Pascal from 
$295 to $29.95. I tested this formula by 
mass mailings of 100, then 400, then 1000, 
brochures. Sales response was excel- 
lent—10 to 15 percent—on the early mail- 
ings. I was able to rapidly expand the 
mass mailings and advertising leading to 
these approximate sales figures: May, 100; 
June, 350; July, 700; August, 1400; Sep- 
tember, 2000; October, 4000; November, 
3000; December, 5000. 

In August, JRT Systems moved from 
my home to a small office on Irving Street 
in San Francisco. By October this office 
was severely crowded with six people, 
three phones, and two computers. In mid- 
December we leased 6000 square feet of 
space in Mill Valley. The shipping depart- 
ment has now moved into 1600 square 
feet of the new space. In the past two 
weeks, the shipping staff has grown from 
one to four full-time people. In this same 
period we completed installation of a 
sophisticated set of new shipping pro- 
grams that automate, log, and validate 
every aspect of the shipping operation. 
Last week we exceeded 500 Pascal ship- 
ments per day. With our new system we 
can exceed 1000 per day. 

We still have delays in obtaining copied 
disks rapidly enough, especially in 
5V4-inch formats. Changes planned for 
the near future will eliminate this prob- 
lem. 

In short, the delay in shipping JRT 
Pascal is due to our staggering sales 
growth. We are moving as fast as possible 
to expand production capacity. [Letter is 
dated January 2, 1983]. 


J. R. Tyson, President 
JRT Systems 

550 Irving St. 

San Francisco, CA 94122 


As Mr. Tyson points out in his letter, 
shipping delays are not uncommon in the 
computer industry, as in all industries. 
Our readers should be aware of this situa- 
tion when dealing with any firm. You 
have the right to demand a full refund if a 
product you have ordered is not shipped 
within thirty days of receipt of the order, 
or you may elect to wait for it to be 
delivered. The choice is yours. . . . P. C. 


Before You Choose 
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Columbia Data Products’ 

New Multi-Personal" Computer, 
Featuring IBM-PC" Compatibility, 
Excels In Professional, Business 
And Industrial Applications. 
Check it out, 


Columb бата Proaucis MULT) PERSONAL’ COMPUTER 
gan Wee әтітмнін and hardware originally intended (от 
the IBM" Personal Compute while enjoying the 
ху and expandability of all Columbia Data's сот- 
DUET syntems 

Avaluble operating system software includes single 
user MS-DOS" or CP/M 86" ar multi-user, multi-tasking 
МР/М 86% or OASIS-16*! with XENIX* available soon, 
providing users with a host of compatible software pack- 
ages for personal and professional business and indus- 
trial applications. A large selection of higher level languages 
are also available, including BASIC, FORTRAN, COBOL, 
PASCAL and MACRO Assembler 

Our standard 16-Bit 8088 hardware configuration pro- 
vides 128K RAM with parity, two RS-232 serial ports, 
Centronics parallel printer port, interrupt and DMA con- 
trollers, dual floppy disks with 640K storage, Winchester 
disk and keyboard interfaces, and eight |BM-PC compat- 
ible expansion stots. and lists for only $2995. Winches- 
ter hard disk configurations, featuring cache buffer 
controllers for enhanced disk access performance are 
also available, starting at $4995 

So, when you need to grow, why gamble and hassle 
with independent third party hardware and operating 
system vendors whioh may or may not be compatible 
not to mention the hidden expense and frustration of 
implementing peripheral drivers in the different operat- 
ing systems and upgrades? Who needs the finger-pointing 
when things don't work out? 

After you review our chart, you will agree. . . for overall 
16-Bit microprocessor superiority, expandability, flexi- 
bility, compatibility and real economy, Columbia Data is 
your total source. 

Our Multi-Personal Computer 
born to grow! 

Get yours now. 


the 16-Bit system 


IBM is the trademark of International Вуивіпавз Machines. CP/M and MP/M ara trademarks of Oigilal Research OASIS 15 Ihe trademark of Prase Спе. MS-DOS ehd XENIX ere 


trademarks of MICROSOFT 


mputer System. 
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Columbia. MD 21045 Suite 21 450 Moenchengladbach 
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CAST BETTER, FASTER 
SPELLS WITH OUR 
СІ-С86 C COMPILER 


Weave 1 
a spell with WA 


the СІ-С86 C Compiler, 


especially designed for use with: 


е CPM86 and MPM86 « DEC Rainbow e Zenith ОО • Seattle 

е MS-DOS e Victor90DOO « Lomas 8086 e Eagle 

* IBM Personal е Sirius е Altos 8600 e Columbia 1600 
е ІВМ Displaywriter e МЕС АРС e Compupro 86/87 * And Many More 


Сі puts all the magic of C at your finger. 
tips with all of K&R, a full support library, 
8087 support and much more. 


Merlin would approve! 


Disk and documentation $395. 
Overseas airmail $20. 


For further information, please contact: 


Computer Innovations, Inc. 
75 Pine Street 

a Lincroft, New Jersey ©7738 

Telephone: (20D 530-0995 


C86 and CI-CB6 ara trademarks af Computer Innovatians, Inc 
CPM and MPM ore trodemorks of Digital Research 

MS-DOS is o trademark of Microsoft. 

IBM is o trademark of International Business Machines 

DEC is o trademark of Digital Equipment Corp 
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Another Atarl 
Character Editor 


In his article "Character Editor for the 
Atari" (December 1982 BYTE, page 167), 
Tim Kilby says, "While several character 
editors are available commercially, none 
are specifically designed for use with 
ANTIC 4 and ANTIC 5 modes." That's 
not quite accurate. 

I am the author of The Next Step, 
published by Sierra On-Line. It is an Atari 
graphics package centered around the idea 
of redefined character sets and has been 
on the market for about a year. Among 
other features, it contains explanations 
and example programs similar to those 
found in Mr. Kilby's article. The Next 
Step contains a powerful, easy-to-use 
character editor that fully supports 
ANTIC modes 4 and 5. As a matter of 
fact, it is the character editor that John 
Harris used for both the ANTIC mode 4 
background and the player-missile 
graphics in his Atari version of Frogger. 

As Tim Kilby says, redefined character 
sets are one of the most powerful features 
of the Atari computers. When teamed 
with custom display lists, as supported by 
The Next Step, impressive graphics are 
well within the reach of the BASIC pro- 
grammer. Thank you for your help in 
spreading this knowledge. 


Bob Stewart 

The Logic Smiths 
Pine Trail 

Groton, MA 01450 


Problems with FORTRAN-86 


The problem with microcomputer FOR- 
TRAN compilers is more widespread than 
indicated by the letters from David Dun- 
thorn and T.M. Putnam criticizing 
Microsoft's FORTRAN-80 and IBM Per- 
sonal Computer FORTRAN, respectively 
(December 1982 BYTE, page 22). Version 
1.0 of Intel's FORTRAN-86 (for Intel's 
8086-based microprocessor development 
systems) incorrectly compiles data state- 
ments that use repeat factors, generates 
numerical error codes that are not 
documented in the Intel FORTRAN-86 
User's Quide, frequently creates bad ob- 
ject code for operations involving 4-byte 
integers, and recently refused to compile 
an 8-line subroutine whose only ex- 
ecutable statements were a type-conver- 
sion, an integer multiply, and RETURN. 


The Enhancer П Proudly Presents 


ole New Cast 
ey" Characters! 


Recognize some of these "key" 
characters? You've seen them all 

before on your Apple® II screen, but 
now the Enhancer ІІ has given them all 
new identities! 


The Enhancer II uniquely gives your 
Apple II user-definable keys. So you can 
define any key to become what you 
want itto be. That means 
phrases, paragraphs 
or commands that 
you use frequently 
(up to 510 charac- 
ters!) can be re- 
membered by the 
Enhancer II and then 
Y called up at the touch 
of a single key. 


Besides that, the 
Enhancer II gives your Apple II type- 
writer mode, with each key assuming the 


identity of a conven- 
tional typewriter key. Not 
only will you recognize all 
the characters; you'll posi- 
tively rejoice at having 
upper and lowercase letters, 
auto repeat, shift and shift lock 
again! The Enhancer II also has a type- 
ahead buffer of 128 characters, so you 
can keep sending messages to your 
Apple II even while it's busy with 
something else. 


And if you want to meet even more new 
characters, the optional Function Strip™ 
will introduce you to 16 brand-new keys 
across the top of your keyboard which 
are yours alone to define. (These charac- 
ters will never get mixed up with charac- 
ters from the keyboard!) 


We may be prejudiced, but we 


think you're going to like these new 


"key" characters from Enhancer ПІ. In 
fact, we'll bet that once you've seen 
them perform, they'll become the 
stars of your screen. 


Suggested retail prices: 
Enhancer П, $149 
Function Strip, $79 
Combined Package, $215 


807 NW Grant * Corvallis, OR 97330 
(503) 758-0521 


The Enhancer ll and Fenctien Strip can be used with ару Apple 
wih а keybeard encoder beard. 


Apple and the Apple logo are registered trademarks of Apple 
Computer, Inc. 
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Intel had promised a July 1982 release 
date of a revised compiler, but as of mid- 
December 1982, I haven't seen so much as 
an updated bug list. 

Meanwhile, the list price of this remark- 
able piece of software is a mere $4300. 


Jay Reynolds Freeman 
POB AJ 
Belmont, CA 94002 


Disclalmers and the Law 


] found the letters from David Dun- 
thorn and T. M. Putnam regarding 
Microsofts FORTRAN interesting. Un- 
fortunately, both parties are mistaken in 
their belief that nothing can be done. 

IBM's program license stating that the 
FORTRAN “is provided ‘as is’ without 
warranty of any kind... including. . . 
implied warranty of merchantability and 
fitness for particular purpose” may not be 
worth the paper it is printed on. If we can 
assume that the software is "goods" then it 
comes under Article 2 of the Uniform 
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Commercial Code (UCC). 

Article 2 deals with the law of sales, 
warranties, disclaimers, remedies, etc. It 
has been substantially adopted by every 
American jurisdiction except Louisiana. 
While the specific question of whether 
software is "goods" has been not been 
answered, two different courts have ruled 
that it is "goods" when sold in a turnkey 
operation. (See Triangel Underwriters 
Inc. v. Honeywell Inc. (1978 E.D. NY) 457 
F. Supp 765, 24 UCCRS 1088, affd in part 
and revd in part (1979, CA2 NY) 604 F2d 
737, 26 UCCRS 1162, later app. Triangel 
Underwriters Inc. v. Honeywell Inc. 
(1981, CA2 NY) 651 F2d 132 and W. R. 
Weaver Co. v. Burroughs Corp. (1979, 
Tex Civ App 8th Dist) 580 SW2d 76, 26 
UCCRS 64.) 

Under the UCC, the implied warranties 
of merchantability and fitness for a par- 
ticular purpose cannot be disclaimed after 
the sale. If the disclaimer first appears in 
the manual after it is bought, it is not 
worth the paper it is printed on (see Zoss 
v. Royal Chevrolet, (1972 Ind. Super) 11 
UCCRS 527). 


Furthermore, the states of Kansas, 


Maine, Maryland, Massachusetts, Michi- 
gan, Minnesota, Mississippi, Vermont, 
Washington, and West Virginia all limit a 
seller's or manufacturer's right to disclaim 
or limit the implied warranties. 

Many warranties have limitation-of- 
damages provisions (e.g., "In no event 
shall the ACME Computer Company be 
liable for loss of profits, or benefits, in- 
direct, special, consequential or other 
similar damages arising out of any breach 
of this warranty or otherwise.") These 
limitations are often upheld because the 
seller or manufacturer will repair the 
goods. However, in those cases where the 
seller or manufacturer refuses or cannot 
make the repair, a judge may rule that the 
original warranty "has failed in its essen- 
tial purposes" and the full array of UCC 
remedies become available to the con- 
sumer. These remedies could include all 
actual, consequential, and incidental 
damages that the consumer suffered. 
Recovery could include such things as 
time spent trying to program around the 


bug, lost income because the program 


would not work, and the like. 
In addition the UCC requires good faith 


Introducing automatic dialing, 
300/1200 baud for $599" 


е 300/1200 Baud—Bell 103/113/212 compatible 

* Auto Dial —compatible, Hayes dialing protocol 
* Full or Half duplex 
* Audio Monitor signals busy line, no-answer, etc. 
* Two year limited warranty 


Our newest modem does all this with 3 LSI chips— 
about one seventh of the usual integrated circuits. 
Its simplicity, an achievement of advanced micro- 
processor design, promises two major benefits. The 
first is outstanding reliability —that stands to reason. 
The second is a cost low enough to inspire skepti- 
cism. Be skeptical: shrewd comparisons may save 


you $100 or mora. 


Intelligent design also makes this modem uncom- 
monly easy to use. Lights and switches let you test 
and correct installations without technical experi- 
ence— including some that require special interfaces 


or rewiring with most modems. 


The shrewd modem. If it's not at your dealer's yet, d 


write or call for complete specifications. — 
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“Suggested list for model 212A Auto Dial. 


U.S. ROBOTICS INC. 
1123 WEST WASHINGTON BOULEVARD 
CHICAGO, ILLINOIS 60607 (312) 733-0497 
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5-100 STATIC MEMORY 
BREAKTHROUGH 
E] 


Finally, you can buy state-of-the-art 
S-100/IEEE 696 static memory for your 
computer at an unprecedented savings. 

Memory Merchant's memory 
boards provide the advanced features, 
quality and reliability you need for the 
kind of operational performance 
demanded by new high-speed 
processors. 


Completely Assembled. 

These memory boards are not kits, 
nor skeletons — but top-quality, high- 
performance memories that are shipped 
to you completely assembled, burned-in, 
socketed, tested and insured with one of 
the industry's best warranties. 


Superior Design & Quality. 

Memory Merchant's boards are 
created by a designer, well known for his 
proven ability in advanced, cost-efficient 
memory design. Innovative circuitry 
provides you with highly desired features 
and incredible versatility. 

Only first-quality components are 
used throughout, and each board is 
rigorously tested to assure perfect and 
dependable performance. 


No Risk Trial. 

We are so convinced that you will 
be absolutely delighted with our boards 
that we extend a no-risk trial offer. After 
purchasing one of our boards, you may 
return it (intact) for any reason within 15 
days after shipment and we will refund 
the purchase price (less shipping). 


NEW S-100 PRODUCTS COMING 
SOON: 


* DUAL 8/16 BIT CPU BOARD 
* 128K 8/16 BIT STATIC RAM 
* 256K 8/16 BIT DYNAMIC RAM 
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48K PARTIALLY POPULATED $519. 
32K PARTIALLY POPULATED $409. 
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64K RAM, MODEL MM65K16S 

e 64K x 8-bit 

е Speed in excess of 6 MHz 

e Uses 150ns 16K (2K x 8) static RAMS 

e Ultra-low power (435 Ма. max. — 
loaded with 64K) 

е Bank Select and Extended Addressing 

e A 2K window which can be placed 
anywhere in the 64K memory map 

е Four independently addressable 16K 
blocks organized as: 
— Two independent 32K banks or 
— One 64K Extended Address Page or 
— One 48K and one 16K bank for use 

in MP/M! (option) 

e Each 32K bank responds 

independently to phantom 


e 2716 (5V) EPROMS may replace any ог”. 


all of the RAM 

e Field-proven operation in CROMEMCO 
CROMIX* and CDOS*. 

e Compatible with latest IEEE 696 
systems such as Northstar, CompuPro, 
Morrow, IMS, IMSAI front panel, Altair 
and many others. 


OEM and DEALER inquiries invited. 
SSS) 


Memory” 
Merchant 


14666 Doolittle Drive 
San Leandro, CA 94577 
(415) 483-1008 
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FULL TWO-YEAR 
WARRANTY. 
و‎ | 


The reliability of our boards, 
through quality-controlled production and 
proven performance, has enabled us to 
extend our warranty to a full two years. 
That's standard with us, not an option. 
This includes a 6-month exchange 
program for defective units. 

Shipped direct from stock. 

All Memory Merchant's boards are 
shipped direct from stock, normally 
within 48 hours of receipt of your order. 
Call us at (415) 483-1008 and we may be 
able to ship the same day. 
16K RAM, Model 
MM16K14 


16K STATIC RAM $169. 


16K x 8 Bit 

Bank Select & Extended Addressing 

Four independently addressable 4K 
blocks 

One 4K segment equipped with 1K 
windows 

Uses field-proven 2114 (1K x 4) RAMS 

Low Power (less than 1.2 Amps) 

Runs on any S-100 8080, 4 MHz Z-80 or 
5 MHz 8085 system. 


Prices, terms, specifications subject to 
change without notice. 


*Cromix and CDOS are trademarks of CROMEMCO. 
' MP/M is a trademark of Digital Research 


Letters 


among the parties. If Microsoft knew of 
the bug in its FORTRAN-80 package and 
refused to correct it or failed to put an 
adequate disclosure of it in its packaging, 
then punitive damages could also arise on 
the basis that it fraudulently and know- 
ingly refused to repair a program with a 
bug (cf. Hibschmann Pontiac Inc. v. 
Batchelor, 266 Ind. 310, 362 NE2d 845 
(1977)). 

The fact that: FORTRAN-80 went 
through three more releases with the same 
bug could indicate bad faith on the behalf 
of Microsoft and this by itself could allow 
punitive damages (see Cantrell v. 
Amarillo Hardware Co., 266 Kan. 681, 
602 P2d 1326 (1979)). 

Finally, I am surprised that Microsoft 
would admit in a letter that it "has no in- 
tention of fixing the bug in FORTRAN-80 
regarding FORMAT re-use." Such a letter 
will be deemed an admission against in- 
terest and would greatly ease any punitive 
damage claim against Microsoft. 

As a final point, if Microsoft or IBM 
advertises its program as in full com- 
pliance with the ANSI (American Na- 
tional Standards Institute) Standard FOR- 
TRAN X3.9-1966 or any other ascer- 
tainable standard, then it has created an 
express warranty that the product will 
meet that standard. This express warranty 
cannot be disclaimed. 


L. J. Kutten, Attorney at Law 
201 South Central 

POB 16185 

5t. Louis, MO 63105 


Don't Blame Pascal 


Jerry Pournelles Users Column is 
stimulating, provoking, and sometimes 
misleading. He is appalled by the dif- 
ficulties that Alex Pournelle has ex- 
perienced in developing his introductory 
Pascal package (December 1982 BYTE, 
page 222). I sympathize with Alex, but 
from what Dr. Pournelle has written it ap- 
pears that his problems have more to do 
with bad implementations of Pascal than 
with the language itself. It is unreason- 
able, for example, to blame Pascal for 
poor diagnostics, poor error recovery, 
collapsing compilers, and failure of 
nonstandard functions. 

We all need strings, and it is unfor- 
tunate that they are not part of the stan- 
dard language. Pascal implementors have 
added string handling in various ways, 
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none of which is completely satisfactory. 
Pournelle says that no Pascal compiler 
allows you to concatenate a single charac- 
ter to a string (page 226). This is not so, 
because Pascal/Z does this and other 
string operations in a fairly clean and con- 
sistent way. 

The standard proposed, but not yet 
ratified, by the International Standards 
Organization for Pascal specifies two 
levels of compliance, level 0 and level 1. А 
level-1 compiler must support conformant 
array parameters (CAP) that permit the 
size of an array to be passed to a pro- 
cedure or function. The ratification of the 
standard has been delayed by the United 
States representatives, who have refused 
to accept CAP in Pascal. I do not know of 
a microcomputer compiler that supports 
CAD, but some mainframe compilers do. 

Pascal uses nested scoping, which may 
have been a great idea for ALGOL-60 but is 
somewhat passé today. Strict nested scop- 
ing does not support static variables in 
procedures. PL/I and C provide static 
variables, but, contrary to widespread 
belief, FORTRAN does not. (The FOR- 
TRAN standard does not mention stacks 
but is worded in such a way that stack 
allocation of variables is permitted.) Some 
versions of ALGOL-60 allow statically 
allocated own variables, but this seems to 
have been a kludge. 

SIMULA-67 introduced classes, and 
many languages developed subsequently, 
including Ada, have a similar feature. A 
class is a collection of variables and pro- 
cedures, some of which are private to the 
class and some are visible outside it. You 
can simulate packages in Pascal or C, but 
neither language supports them properly. 
As Lori Clarke et al. pointed out at the 
1980 Ada Conference, if you have 
packages, "nesting is for the birds." 

Wirth clearly recognized the weakness 
of Pascal's loop constructions, because his 
next language, Modula-2, allows loop 
exits. It is possible to code quite elegant 
loops in Pascal using loop variables. The 
method was introduced by L. V. Atkin- 
son; here is a simple example: 


VAR state : (searching, found, fail); 
state := searching; 
REPEAT 
IF end-of-list 
THEN state := fail 
ELSE IF item-matches 
THEN state := found 
ELSE get-next-item 
UNTIL state < > searching; 


CASE state OF 
found:... 
fail :... 


END 


The three-valued state variable allows 
us to distinguish normal and abnormal 
loop termination clearly and explicitly. 

І have written this letter reluctantly 
because I find that debates about pro- 
gramming languages (and operating 
systems) are usually acrimonious and 
unhelpful. Most of these debates tend to 
be over such trivia as where the 
semicolons go and how many symbols 
you need to implement your favorite 
algorithm. We can compare languages 
meaningfully only if we agree beforehand 
on the environment in which they will run 
and the applications for which they will 
be used. 


Peter Grogono 

Metonymy Productions 
4125 Beaconsfield Ave. 
Montreal, Quebec H4A 2H4 
Canada 


Software Boycott 


Software piracy has been a concern to 
software vendors for some time. To pro- 
tect their investment, vendors resort to 
copy protection and limiting the number 
of backup copies that can be made. Unfor- 
tunately, this often precludes the use of 
hard-disk storage and makes the system 
fragile. Businesses find it frustrating to 
have their systems down for a few weeks 
until the vendor ships a new disk. BYTE 
and other magazines have presented all 
sides of the pirating issue in the past. 

Our business relies on our computer 
systems. Although we are sympathetic to 
the problems that vendors have with 
piracy, we will not tolerate products that 
jeopardize the reliable operation or the 
high performance of our computer sys- 
tems. 

Micro Development Inc. and its affiliate 
companies have agreed to boycott all soft- 
ware products that seriously restrict por- 
tability, use with hard-disk storage, 
backup procedures, human factors, etc. 
We encourage other business computer 
users to do the same. 


Ed Sawicki, President 
Micro Development Inc. 
Lake Oswego, ОК 97034 8 


The new COMPAQ Portable Computer. 
IBM compatibility to go. 


imple, isn’t it? The COMPAQ™ 
Portable Computer can do 
what the IBM® Personal 
Computer does. To go. 

It runs all the popular pro- 
grams written for the IBM. It 
works with the same printers and 
other peripherals. It even accepts 
the same optional expansion elec- 
tronics that give it additional 
capabilities and functionality. 

There’s really only one big dif- 
ference. The COMPAQ Computer 
is designed to travel. 

Carry the COMPAQ Comput- 
er from office to office. Carry it 
home on the weekend. Or take it 
on business trips. 

If you're a consultant, take it 
to your client’s office. 

If you use a portable type. 
writer, you can use the 
COMPAQ Computer as a 
portable word processor 
instead. 

If your company 
already uses the 
IBM Personal 
Computer, add 
the COMPAQ > 


Portable as a 
......e unit that 
can use the same pro- 
grams, the same data disks, and 
even the same user manuals. 
There are more programs 
available for the COMPAQ Com- 
puter than for any other portable. 
More, in fact, than for most non- 
portables. You can buy them in 
hundreds of computer stores 
nationwide, and they run as is, 
right off the shelf. 
With most other portables 


you'd probably need to buy an 
additional display screen because 
the built-in screen is too small for 
certain tasks, like word process- 
ing. The COMPAQ Computer’s 
display screen is nine inches diag- 
onally, big enough for any job, and 
it shows a full 80 characters across. 
And the built-in display offer: 
high-resolution graphics and texi 
characters on the same screen. 
The bottom line is this. The 
COMPAQ Computer is the firs! 
uncompromising portable 
computer. It deli 
all the advantages 
of porta- 
bility 


In the standard configuration, 
the COMPAQ Computer has three 
open slots for functional expan- 
sion electronics as your needs 
and applications grow. It accepts 
standard network and commu- 
nications interfaces including 
ETHERNET " and OMNINET™. 

If you're considering a per- 
sonal computer, there's a new 
question you need to ask your- 
self. Why buy a com- 


puter that 
isn't portable? 
For more 
information on 
the COMPAQ 
Portable Computer 
and the location of the 
Authorized Dealer nearest 
you, write us. COMPAQ 
Computer Corporation, 12330 
Perry Road, Houston, Texas 
77070. Or call 1-800-231-9966. 


without trad- ШМ? ا سا‎ el с ii) Business 
ing off any com- ERE orpo v аға of Xerox Corporation. 
puting power capability. | Qopler is «registered trademark of Apple Computer, Inc 
; And what do those advantages IE e a trademark of COMPAQ Computer - 
cost: 
Nothing. 
The COMPAQ Por- 


table sells for hundreds 
less than a compara- 
bly equipped IBM or 
APPLE® III. Standard 
features include 128K 
bytes of internal memory 
and a 320K-byte disk drive, 
both of which are extra-cost 
options on the IBM. Memory 
and additional disk drive up- 
grades are available options to 
double those capacities. 


The most computer you сап Carry Circle 86 on inquiry cara. 


MICROBUFFER ALLOWS YOU 
TO PRINT AND PROCESS 
SIMULTANEOUSLY. 


Microbuffer will instantly increase 
your efficiency — and eliminate 
the frustration of waiting for your 
slowpoke printer. 

Now you can simply dump your 
printing data directly to Microbuffer 
and continue processing. 
Microbuffer accepts the data as 
fast as your computer can send. It 
stores the data in its own memory 
buffer, then takes control of your 
printer. 


THERE IS A MICROBUFFER 
FOR ANY COMPUTER/PRINTER 
COMBINATION. 


Whatever your system, there is a 
specific Microbuffer designed to 
accommodate it. 


FOR APPLE II COMPUTERS, 
Mircobuffer Il features on-board 
firmware for text formatting and 


advanced graphics dump routines. 
Both serial and parallel versions 


YOU WILL NEVER AGAIN 
HAVE TO WASTE TIME 
WAITING FOR YOUR PRINTER. 


have a power-efficient low- 
consumption design. Special 
functions include Basic listing 
formatter, self-test, buffer zap, and 
transparent and maintain modes. 
The 16K model is priced at $259 
and the 32K, at $299. 


FOR EPSON PRINTERS, Microbuffer/E 
comes in two serial versions - 

8K or 16K (upgradable to 32K) - 

and two parallel versions — 16K 

or 32K (upgradable to 64K). The 
serial buffer supports both hard- 
ware handshaking and XON-XOFF 
software handshaking at baud 

rates up to 19,200. Both interfaces 
are compatible with standard Epson 
commands, including GRAFTRAX-80 
and GRAFTRAX-80 +. Prices range 
from $159 to $279. 


ALL OTHER COMPUTER/PRINTER 
COMBINATIONS are served by the 
stand-alone Microbuffer In-line. 

The serial stand-alone will 
support different input and output 
baud rates and different hand- 
shake protocol. Both serial and 
parallel versions are available in a 
32K model at $299 or 64K for 
$349. Either can be user-upgraded 
to a total of 256K with 64K add-ons 
— just $179 each. 


SIMPLE TO INSTALL. 


Microbuffer ll is slot-independent. 
It slips directly inside the Apple II 
in any slot except zero. 
Microbuffer/E mounts easily 
inside the existing auxiliary slot 
directly inside the Epson printer. 
The stand-alone Microbuffer is 
installed in-line between virtually 
any computer and any printer. 


MICROBUFFER FROM 
PRACTICAL PERIPHERALS. 


So what are you waiting for? Write 
to us for more information or ask 
your dealer for a demonstration. 

When you see how much 
freedom Microbuffer will allow, 
you'll understand why it's so silly 
to be without one. 


PRACTICAL PERIPHERALS, INC.™ 
31245 LA BAYA DRIVE 
WESTLAKE VILLAGE, CA 91362 
(213) 991-8200 
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Build an RS-232C Breakout Box 


This diagnostic tool 


can help you make working serial connections. 


Hundreds of exhibit-goers swirled 
around me as I elbowed wearily, yet 
warily, through the computer-con- 
vention crowd. Like Frodo Baggins 
approaching Mount Doom, I had to 
go to a place I feared to be: the BYTE 
booth. If I stayed anywhere near it, I 
was certain to be accosted by some- 
one asking technical questions. 
(When your picture is plastered all 
over books sold at half a dozen 
booths, it's hard to remain incog- 
nito.) 

Just as I started to take refuge be- 
hind the wall of 6000 boxed maga- 
zines in the BYTE booth, a voice be- 
hind me called out, "Steve, Steve! 
Help! I was going to send you an 'Ask 
BYTE’ letter, but I need an answer 
right now on how to interface one of 
your projects to my computer." 

I turned to respond as a man in his 
early thirties, carrying a briefcase and 
two shopping bags, hurriedly ap- 
proached the counter. Panting a bit, 
he spoke with overtones of nervous 
anxiety combined with a note of 
triumph. I shrugged and responded, 
"Sure, I'll be glad to help if I can." 

Most questions of this kind require 
minimal effort: at worst, digging out 
a few sheets of scratch paper and 
scribbling a schematic diagram or 
two. After all, most computers use 
similar parallel or serial interfaces. 

"| have this computer. ...” As 


Copyright (O by Steven A. Ciarcia. 
All rights reserved. 
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Steve Ciarcia 
POB 582 
Glastonbury, CT 06033 


the man started to speak, he cleared 
about four feet of counter space with 
one elbow, leaned over to one of his 
shopping bags, and started pulling 
out pieces of equipment and cables. 
"Here, hold this... ит... some- 
where in here are the monitor, re- 
corder, and this other junk . . . and, 
wait, here it is! I want to connect it to 
this here Microvox of yours. Can you 
do it for me? l've made some home- 
brew modifications to my computer, 
but that shouldn't keep it from work- 
ing." 

I've been told that, to be perceived 
as a good teacher, you have to be able 
to leave everything as an exercise for 
the student. Here I was, in the middle 
of a convention with 50,000 people, 
and this guy had dragged in his whole 
computer system. Mind you, I've 
spent hours talking shop with com- 
puter hobbyists in public places, and 
l've designed as much circuitry on the 
back of napkins as you see in this col- 
umn each month. This, however, was 
a new twist. 

His computer? It was an off-the- 
shelf budget model that I’d used be- 
fore but hadn't tried with the Micro- 
vox speech synthesizer. It had a serial 
output, so I presumed it would work 
easily. As we shall see, that assump- 
tion was a mistake. 

On the surface, it seemed a simple 
task. The unit had a four-wire serial 
interface that was described as con- 
forming to the RS-232C specification 
established by the Electronic Indus- 


tries Association. The connections in 
the interface were defined for trans- 
mit, receive, status, and ground lines. 
The Microvox can be connected in 
that way or through various other 
handshaking protocols. Inside the 
Microvox are jumper connections to 
reverse the functioning of the trans- 
mit and receive lines so that the 
Microvox can be set up as either kind 
of RS-232C device—data terminal 
equipment (DTE) or data circuit- 
terminating equipment (DCE). Given 
that there were only four wires, it 
should have been duck soup, right? 
My first surprise came in finding 
that my querist’s computer used a 
DIN (Deutsche Industrie-Norm) con- 
nector rather than the DB-25 connec- 
tor typically used for RS-232C links. 
But by referring to his computer's in- 
struction manual, we were able to at- 
tach the Microvox, set up as a DCE 
device, and hard-wire the computer's 
status input so it would see a "ready" 
condition all the time. The computer 
was set up as a DTE device, receiving 
data on pin 2 and transmitting on pin 3. 
To our disappointment, when we 
executed the program to make the 
synthesizer talk, his computer trans- 
mitted nothing that could be received 
by the Microvox. I grumbled, "OK, 
maybe there's at typo in the Micro- 
vox manual." We reversed pins 2 and 
3, setting the Microvox as a DTE 
device, and tried again. No luck. Still 
bending down over the hobbyist's 
machine, I looked over the top of my 


Beyond DBMS... beyond i serie dV 


The first information management 
system created from its inception for 
the multi-user. 


The first truly professional system created for 
the programmerless environment. INFORMA X" 
brings even to the first time user ogra nmt 
capabilities never 
before thought 
possible with 
microcomputers. 


-p mp --- --- 


Worlds beyond in Fi in data ONE E 
speed, security, ААН 
capability and 
flexibility: 


SPEED. The first information 
management system 

for micros that is fast enough to 
accommodate full operational 
interactive online computing. 


SECURITY. The first micro system 

providing the total security necessary for any 
business computing situation to function 
properly. INFORMA X" provides full transaction 
recording for audit purposes and individual 
security to the field level. 


CAPABILITY: Functions far beyond all current 
micro systems with its unlimited number of 
files; multiple screens per record; interactive 


THAT’S ALL 1! 


...true multi-user. 


file sharing of data; extensive calculation and 
math computations. 


FLEXIBILITY: INFORMA X" permits complete 
modification of any file, record or field previously 
entered with no damage or loss to existing 
data; change fields (key or non-key) or change 
calculations at will; and much, much more. 


If you have not experienced INFORMA X^", you 
are worlds removed from the leading edge of 
microcomputing’s true Information Management 
capability. 


ABACUS DATA is totally dedicated to 
helping your business move jnto the 
creative future of software. We welcome 
М. your questions and comments. Please 
\\ call our toll free numbers - available 
һы for service, not just sales; 
1-800-874-8555. |n Florida call 
collect, 0-904-398-9547. 


abacus data, inc.” 
1920 San Marco Boulevard 
Jacksonville, Florida 32207 


Current Equipment Specifications” 

NOW AVAILABLE for TeleVideo®, BOS®, ІВМ РС°, 
MuSYS?, DEC?, МЕС?, and others with 280, 8088, 
8086 CPU's using СР/М?, CP/M-86°, MmmÓSTs 
TurboD@S®, dpc/OS®, operating systems. Mini aie 
memory 52K. Call for others. = 
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wire-rimmed glasses and asked as 
politely as I could, "Are you sure the 
serial output on this thing works?” 

The subsequent discussion revealed 
that one of the modifications he had 
installed was a 20-mA (milliampere) 
current-loop output. But a serial 
printer attached to it had worked just 
prior to his bringing the computer to 
the show. 

Because he had serial data coming 
out, we decided that it must be the 
Microvox that wasn’t communicat- 
ing. But how to test it at the show? 
Hmmm.... 

As I pondered that question, my 
gaze came to focus 20 feet across the 
aisle in another exhibit booth, on a 
computer system demonstrating a 
printer. As I looked closer, I saw an 
RS-232C cable connecting the com- 
puter and printer. Certain ideas came 
quickly into my mind. Gathering up 
the Microvox, my inquirer and | 
squeezed across the aisle and ap- 
proached the booth’s proprietor. 

Fast footwork and a smooth tongue 
are necessities in such circumstances. 


You have to put off saying the 
phrases “have a problem,” “test,” and 
“your computer” as long as possible. 
So, asI slipped the Microvox onto his 
serial printer cable, I distracted the 
exhibitor's attention by saying some- 
thing like, "Hi, we have a booth over 
there, and we saw that you were dem- 
onstrating this neat printer, and we 
were wondering if we could try some- 
thing on your system... . Can I put 
this here? . . . Do you mind if I just 
plug this in your computer... to 
test just one little thing?" 

I had the cable connected before 
the potential horror of what I was 
proposing had time to sink in. In fact, 
the exhibitor was a bit amused as the 
Microvox started speaking the text 
that was intended for the printer. 

A half hour later, after explaining 
the theory of text-to-speech algo- 
rithms to the curious exhibitor, we 
went back to the BYTE booth and the 
original problem. Finding that the 
Microvox worked, and while not di- 
rectly suggesting that my shopping- 
bag computer hobbyists RS-232C 


"ay TEWRITEF 


e Full Olivetti | 
typewriter 
warranty 


ӨСІ. 
Listed 


FEATURES 


DAISY WHEEL 
PRINTER 


S695 


plus shipping 


e Typewriter operation with nothing to disconnect € 10, 12 or 15 characters per 
inch switch selectable ө Portable with carrying case e Entire interface mounted 
internally in the Olivetti Praxis 30 typewriter € Uncderlining e Cables available for 
most computers € Service fr m Olivetti dealers ө Centronics compatible parallel 
input € Built in self test € Cartridge ribbon € and keyboard switch selectable. 
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үзе 


ares ж 
к.ш. 


125 NORTHVIEW RD., ITHACA. N.Y. 14850 
(GO7) 272-1132 
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output did not, I searched for a new 
strategy to make him happy. 

Clearly, the problem was not sim- 
ply one of making the right connec- 
tions. I needed some way to take a 
better reading of what was happen- 
ing. Even a mere bent paper clip and a 
light-emitting diode (LED) would 
have helped. | 

Again we went on the prowl for 
equipment. Three aisles away I found 
an exhibitor selling certain RS-232C 
diagnostic tools called breakout 
boxes who felt that he could trust me 
enough to lend me one of his less ex- 
pensive models for a while. We took 
it back to the BYTE booth and set to 
work. We attached the breakout box 
to the serial output connector and 
watched for activity on the LED in- 
dicators. The transmit LED flickered 
as the data went to the Microvox, but 
I was still suspicious. 

Back into the throng. Another aisle 
over I borrowed a DVM (digital volt- 
meter) and used it to check the 
voltage levels on the RS-232C output. 
Serial data appeared to be present, 
but it ranged from —0.7 to +6.8 V 
(volts) rather than from +12 to 
—12 V, as you typically find. The 
cheap ($150) breakout box was re- 
sponding to the +6.8-V level, but it 
had no way of indicating negative 
voltage levels or open circuits. 

Armed with this information, I 
checked some of the modifications 
that my comrade in debugging had 
made. Apparently the 20-mA cur- 
rent-loop circuit was at fault. It was 
optically isolated, as it should have 
been, but the optoisolators and other 
components were being powered 
directly from the RS-232C signals. 
The LEDs and protective shunting 
diodes were shorting out half the 
datal I disconnected the current loop, 
and two hours after the computer was 
first slipped out of its shopping bag, 
the Microvox spoke. 


“Standard” RS-232C 

Among the most exasperating ex- 
periences in any computer user's 
career is connecting two serial de- 
vices. I don't mean a terminal and a 
modem- making that connection is a 
piece of cake—but any other connec- 
tion can be real trouble. 


Every week, 
2500more people 11 


YOU аге going to wor 


with an Osborne 
personal business 
computer. 


They're moving faster than 
they were before. 

Today, the Osborne 1 
Personal Business Computer 
sells for $1795. Complete. 
Including software. 

The Osborne 15 port- 
able, because your ideas don’ t 
always happen at the office. 

The Osborne 1s affordable, 
so there’s no reason to wait. 

The Osborne is complete. 


suggested retall price e Osb * (ar pieng sadn med. обдор 


The $17 

CPU an nd 64 keys в of RAM me pis SHS a md IEEE 488 interfaces, ahd HE toloi ng во software pac 
щы SUPERCALC? alectro nic spreadsheet syste irs ademark o 1 Sor 

soft); and CP/M* (a registered trademark of Oigital Research). 


trademark cf MicroPro international Cor na de of San de Nl 
о! Compller Syst is MBASIC® (a registe rademark of Micr 


e Compute г Corpor ation) includes a full bus ines 


Dollar for dollar, no other com- 
puter comes close. 

The Osborne is easy to 
learn, fun to use, and quickly 
becomes indispensable. 

A visit to your local 
authorized Osborne computer 
retailer will convince you that 
today, more than ever, how fast 
you go up depends on which 
buttons you are pushing. 


M‏ ڪج 
Complete Including: Softwa ге.‏ .1795 $ | 


For your nearest dealer, 
call (in California) 800 772-3545 
ext. 905; (outside California) call 


800 2271617 S>sSBORNE 
ext, 905. a= 


COMPUTER CORPORATION 


el ard, built-in CAT display, two bullt-in fífopp y disk drives, 
ssin ng with MAILMERGE® (a trademark and 
red trademark 


kages: WOROSTAR®? Eod 
cim Corporation), CBASIC* (a registere 


For instance, every time I buy a 
new piece of equipment, things seem 
to work this way: I spend five min- 
utes reading the sales brochure, five 
minutes executing the financial trans- 
action, and five hours trying to figure 
out how to make the new equipment 
communicate with my computer. 

If you scan through product adver- 
tisements and equipment data sheets, 
frequently you see claims that prod- 
ucts have “standard RS-232 inter- 
faces.” The people who perpetrate 
these lies have probably never con- 
nected two pieces of equipment 
together in their lives. What this 
phrase really means is that both ends 
of the communication line will prob- 
ably be voltage-compatible and won't 
incinerate each other. Both will send 
and receive asynchronous or syn- 
chronous serial data following a 
specific timed sequence (bit rate) 
known by both ends. Beyond that, 
virtually nothing is reliably standard. 

The only sure way to connect two 
serial devices is to examine the 
documentation for each and deter- 
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mine the proper connections of inputs 
and outputs, with lines crossing if 
need be. If the manuals are not avail- 
able, then voltage-sensing and status- 
display devices must be used to ex- 
amine individual lines. Depending on 
DTE or DCE convention, the same 
pin number may be either an input or 
output. And, generally speaking, in a 


One of the most 
useful pieces of test 
equipment is the 
RS-232C breakout box. 


fully implemented handshaking con- 
figuration, single-point signal moni- 
toring is not enough. Frequently, 
multiple lines must be monitored to 
observe dynamic relationships. 

I don't intend to spend too much 
time discussing RS-232C handshaking 
or interfacing. That subject has been 
covered in numerous other articles in 
BYTE, most recently by Dr. Ian Wit- 


ten (reference 7). In my experience, 
simply knowing the conventions 
hasn't helped one bit. I always have 
to study the manuals for each inter- 
face and often have to verify voltage 
levels with a meter. When all the 
handshaking signals are used, it can 
be a prolonged task. 

Ultimately, successful serial inter- 
connection depends more on your 
ability to measure, cross-connect, 
and jumper-connect signal lines until 
some combination works. And some- 
times you have to deal with a case 
wherein the lines might be connected 
properly but, as in the example 
above, operating at the wrong volt- 
age levels. 

The point of this month's article is 
to describe some of the hardware in- 
volved in testing the RS-232C connec- 
tion. We'll look at various circuits 
that make voltage measurements, in- 
cluding two kinds of breakout boxes. 
Finally, to allow dynamic testing of 
the data communication on the trans- 
mit and receive lines, we will see how 
to build a terminal simulator, which 


ing Duet 


For An Orchestra. 


Our duet is perfect for a single user system. 
The same duet performs even better in a multi-user orchestra. 


DCM x 80: S-100 Disk Controller 
Module ш 8" and/or 5/4” floppy disk 
controller ш SASI (ANSI, SCS!) hard disk 
host adapter Ш Single and double density, 
single and double side Ж Software 
implementation on CP/M' 
2.2 and TurboDOS: 


"ТА of Digital Research, Inc. 
2 TM of Software 2000, Inc. 


$345. 


MEM + 80: 
S-100 Single Board 
Computer # Single 
or multi processor 
capability ғ Pro- 
grammable master 
or slave selection 

= Redundant pro- 
cessor manipulation 
* 4MHz 280А or 
6MHz Z80B CPU ш 
64K RAM and 2K EPROM with monitor 
т 2 serial, 2 parallel, 4 timer 
ports ш Bi-directional inter- 
processor channel ж Dual e 
mode serial ports interface ш! тн 
Multi-layer PCB construction. EE 


$495. 


JC SY ‘SYSTEMS 
1075 Hiawatha Ct. 

Fremont, CA 94538 
(415) 657-4215 


SAGE TECHNICAL BRIEFING 


SYSTEM DESIGN, SAGE IV 


The challenge was to create 
a computer having room for 
amegabyte of RAM, a built-in 
Winchester with floppy backup, 
and the ability to perform 
2,000,000 instructions 
per second. 

A small miracle, in other 
words. 

And small is exactly what it 
turned out to be. In fact, the 
16-bit Sage IV, including all of 
the above attributes, takes up 
lessthan V2 cubic foot. 

What made such a break- 
through possible? System 
design. 

Ittook the latest in memory 
and processor technology, 
plus Winchester technology. 
And it took a highly integrated, 
closely packed, low power, high 
speed design incorporating a 
proprietary bus. 
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Now the Sage IV is ready for 
you. Actually, you can choose 
from three different Sage IV 
models to meet your exact 
needs— configurations with a 5 
megabyte Winchester plus 640K 
floppy right on upto a combina- 
tion of four fixed or removable 
Winchesters plus one or two 
floppies (200 megabytes of disk 
capacity in all). 

Because of the Sage IV's no- 
compromise system design you 
can load a 16K program in 1/10 
second from Winchester disk. 

What's more, there are over 
120 sources for existing popular 
programs for the Sage IV. The 
incredible p-System operating 
system, standard on every Sage 
IV converts software that 
was originally written 
for 8-bit com- 
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puters in Pascal, BASIC and 
Fortran. Optionally, CP/M, 
Modula, and Hyper-Forth are 
also available. 

Better yet, our small miracles 
come with prices to match. 

So give us a call or write today 
for more Sage IV information 
and the name of your nearest 
dealer. 


Sage Computer Technology, 
35 North Edison Way, #4, Reno, 
NV 89502 (702) 322-6868. 

In Europe: TDI LTD, 29 Alma 
Vale Road, Clifton, Bristol 
BS8-2HL Tel: (0272) 742796. 
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MicroSpooler 


Saves Time 


MicroSpoolers mean an end to 
waiting. The MicroSpooler stores 
data and feeds it to your printer as 
fast as it can handle it. You don't 
lose valuable computer time 


waiting for the printer to do its job. 


Easy to install. Easy to use. Easy 
on the budget. These stand-alone 
MicroSpoolers can be installed in- 
line between virtually any printer 
and any computer. 


Features: 

e 16K memory (user expandable 
to 32K or 64K) ө Status readout 
e Internal power supply e Vertical 
mount configuration e Indepen- 
dently selectable baud rates and 
handshaking e Satisfaction 
guaranteed e Priced from $199.00 
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NIESTALE 


STATUS 


Send or call toll free for literature 
on our complete Spooler lines. 


CONSOLINK 
CORPORATION 


Dept. 2-48 

1840 Industrial Circle 
Longmont. CO 80501 
(303) 651-2014 
800-525-6705 
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Signal 


Transmitted Data (TD) 
Request to Send (RTS) 

Data Terminal Ready (DTR) 

Data Signal Rate Selector 

(DTE source) 

Transmitter Signal Element Timing 
(ОТЕ source) 

Secondary Transmitted Data 
Secondarv Request to Send 


Received Data (RD) 
Clear to Send (CTS) 
Data Set Ready (DSR) 
Ring Indicator (RI) 
Received Line Signal Detector 
(or Carrier Detect —CD) 

Signal Quality Detector 

Data Signal Rate Selector 

(DCE source) 

Transmission Signal Element Timing 
(DCE source) 

Receiver Signal Element Timing 

(DCE source) 

Secondary Received Data 

Secondary Clear to Send 

Secondary Received Line Signal Detector 


Source 


Protective (Earth) Ground 
Signal Ground 


DCE 


Table 1: RS-232C signals listed by function and source. 


sends and receives ASCII (American 
National Standard Code for Informa- 
tion Interchange) characters at any 
standard data rate. 


The RS-232C Breakout Box 

One of the most useful pieces of 
test equipment is the К5-232С break- 
out box. This device is essentially a 
25-line extension cable with appara- 
tus attached that allows you to per- 
form experiments on the serial link by 
inserting cross-connections, jumpers, 
and open circuits between the various 
signal lines. The most common use of 
the breakout box is to switch the 
Transmitted Data and Received Data 
lines (pins 2 and 3 in the commonly 
used connectors, abbreviated TD and 
RD). Another typical use is to make 
various combinations of connections 
between Request to Send (RTS, pin 
4), Clear to Send (CTS, pin 5), Data 
Set Ready (DSR, pin 6), Carrier 
Detect (CD, pin 8—its official name is 
Received Line Signal Detector), and 


Data Terminal Ready (DTR, pin 20). 
The more expensive units can also 
monitor voltage levels or decode 
serial data. Table 1 identifies the RS- 
232C signals by source. 

A variety of commercial breakout 
boxes, ranging in price from $100 to 
$1000, are on the market. The more 
expensive products include such addi- 
tional features as bilevel or trilevel 
signal monitoring, absolute voltage 
sensing, and signal-injection capabili- 
ties. Some of these features may or 
may not be important in your appli- 
cation. 

When you are choosing a breakout 
box, be sure you get your money's 
worth. In some of the $100 units, it 
appears that $99 of the cost is for the 
case. The mechanical features are 
similar at all price levels, and only the 
addition of electronic bells and 
whistles adds to the cost. 

In any breakout box, you find two 
25-pin type-D subminiature (DB-25) 
connectors, two sets of 25 connection 


. GREAT IDEAS... 
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Products 
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4 5232 Channels | E | o 
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Я Real Time Clock | 
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* 6 Slot S-100 Mainframe 
SDS-MULTIPLEXER/DISPLAY 
Three R5232C 1 to 2 Switches 
Two Seven Segment Status Display 
[Can be used as a line monitor for data . 


communications link) ` 
{route R5232 to one of two devices) 
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SECONDARY TRANSMITTED DATA ————O14 


20-—— TRANSMITTED DATA 


TRANSMIT CLOCK ———©15 || 


3 O= RECEIVED DATA 


SECONDARY RECEIVED DATA -----О16 | | 


[| 


4O———— REQUEST TO SEND 


RECEIVER CLOCK —,—or | | 


5 0—— — CLEAR TO SEND 


UNASSIGNED os — || 


6О------ DATA SET READY 


SECONDARY REQUEST TO SEND -----019 | | 
| | 70———— LOGIC GROUND 
DATA TERMINAL READY ———О20 || 


BO———- CARRIER DETECT 


SIGNAL QUALITY DETECT ———0O 21 |] 


9O-———— RESERVED 


RING DETECT ————022 | 


10Q————- RESERVED 


DATA RATE SELECT ———©23 || 


TRANSMIT CLOCK ———-—024 


110-——— UNASSIGNED 


12 0——— SECONDARY CARRIER DETECT 


UNASSIGNED -----025 


ain SECONDARY CLEAR TO SEND 
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Figure 1: Pinout specifications of the RS-232C interface. The popular DB-25 connector 
is most often used for RS-232C connections, but it is not required by the EIA standard, 


posts, and 24 or 25 switches. To begin 
testing, you connect the breakout box 
in series between the two pieces of 
equipment. The 25 lines on the first 
side go to 25 connection posts (often 
wire-wrap pins are used), and then 24 
of the lines go into one side of three 
8-pole DIP (dual-inline pin) switches. 
(Pin 1, the protective ground line, is 
directly routed to the output connec- 
tor.) The 24 lines are directed through 
the DIP switches to another set of 
connection posts and then to the out- 
put connector. Figure 1 shows the 
pinout specification of the connec- 
tors. | 

To test the connection between two 
DTE-type RS-232C devices when no 
handshaking is involved, you merely 
insert the breakout box in the link; 
then, with all the switches closed ex- 
cept the two connected to pins 2 and 
3, insert crossed jumpers between the 
connection posts to interchange the 
two signals. After you’ve made sure 
this works, you can permanently wire 
a cable to do the same job. 

While most commercial breakout 
boxes connect and switch 24 of the 25 
lines, most common RS-232C appli- 
cations involving printers, low- and 
medium-speed modems, and video- 
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display terminals generally use only 
connector pins 1 through 8, plus pin 
20. For these applications, we can 
construct a bare-bones breakout box, 
such as theone shown in the schemat- 
ic diagram of figure 2 on page 38. 

This simple construction will give 
you all the necessary features of a 
$150 box for about $15. Besides a 
signal-switching capability, this cir- 
cuit incorporates passive voltage 
monitoring. Three components—a 
blocking diode, a constant-current 
diode, and an LED— indicate the 
presence of a potential of 4-4 V or 
greater on any signal line. The LED 
does not light for open circuits or 
negative voltages. Many low-priced 
RS-232C monitors use this type of cir- 
cuit, and some cautions regarding its 
use are appropriate, Such an in- 
dicator draws its power from the 
signal itself (requiring about 4 mA), 
and in marginal situations it might 
kill the signal being measured. 

For the RS-232C status signals, a 
line potential anywhere between 
+3 V and +15 V is logic 1, and a 
potential from —3 V to —15V isa 
logic О. If these signals are generated 
from low-power operational amplifi- 
ers (op amps) rather than RS-232C 


drivers, there may not be enough 
oomph to communicate and light 
LEDs simultaneously. (Op amps are 
frequently used as a cost-cutting mea- 
sure in budget equipment.) Finally, 
this cheap monitor senses only posi- 
tive voltages (unless the circuit is re- 
versed in polarity and duplicated 
everywhere) and gives no indication 
of negative voltages or ground poten- 
tial. For example, you couldn't tell 
the difference between a broken cable 
lead and a logic-O (inactive) status 
signal. Remember that RS-232C is a 
bipolar signal. As much happens (or 
doesn't) at negative potentials as at 
positive. 


A Functional, 
Low-Cost Breakout Box 

The previous point may have 
seemed minor, but it leads us to a 
discussion of better voltage sensors 
and use of active, rather than passive, 
monitoring techniques. 

Figure 3 on page 38 is the schematic 
diagram of a much better indicator 
circuit for sensing RS-232C voltage 
levels. Using its own op amp to re- 
duce signal loading, this bilevel 
monitor lights up in red for positive 
voltages and green for negative volt- 
ages. The feedback and gain-setting 
resistors are chosen so that the LEDs 
trigger at approximately +3 V and 
— 3 V, respectively (internal current- 
limiting provides a relatively constant 
light level and protects the LEDs). 
Voltages between those values or 
open circuits light neither LED. 

The indicator-circuit sections, one 
for every signalline, each use one sec- 
tion of an LM324 quad op amp. They 
present a virtually unnoticeable 100- 
kilohm load to the signal lines, can 
operate on any voltage with an ab- 
solute value between 4.5 V and 18 V, 
and can be powered easily from a bat- 
tery of 6 AA cells for portability. I 
chose to use integrated two-color 
LEDs, but two regular LEDs (one red 
and one green) can be wired anode- 
to-cathode in parallel. 

My idea of a reasonably useful 
breakout box is shown in figure 4. It 
combines the 24-switch-and-header 
portion of the commercial breakout 
boxes with the sensitive bilevel 
monitoring circuits just described. 
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While new printers with impressive specifications are introduced on an almost daily basis, only 
time will tell the true quality of the product. Over the past 2 years our customers have continued 
to buy the DS 180 printer, not only because of its impressive performance and competitive price, 
but also because of our outstanding track record for product reliability and customer support. 


We have continually improved on the performance of the DS180 by incorporating such 
enhancements as dot addressable graphics, 6 user-selectable print sizes and a 2000 character 
buffer. These features coupled with 180 cps printing, parallel and serial interfaces, adjustable 
tractor feed and over 40 other programmable features, make the DS180 one of the most versa- 
tile matrix printers available today. 


Before you select your next printer, why not take a look at a time-proven performer—the 
Datasouth DS180. 


The DS180 printer is available nationwide through our network of sales/service distributors. 
Сігсіз 133 on inquiry card. 


datasouth computer corporation 


P.O. Box 240947 е Charlotte, NC 28224 е 704/523-8500 
Telex: 6843018 DASOU UW 


FEMALE 


LEDI1-LED7: TIL220 OR EQUIVALENT 
21-27: MCL1303 
01-07: IN914 


Figure 2: A simple homebrew breakout box for diagnosing serial RS-232C communication links. The 9 lines connected here are the 
ones most often used. 


Voltage indicators are hard-wired on 

the 11 most frequently used signal 
oda lines (2, 3, 4, 5, 6, 8, 15, 17, 20, 21, 
and 22), and the twelfth sensor can be 
connected to any line. A prototype of 
INPUT| i | this circuit is shown іп photo 1. 


A Decade Voltage-Level Indicator 
If you think back to my experience 
at the convention, you'll see that the 
problem was eventually detected as 
being voltage-related. It was unde- 
tectable with the cheap LED circuit, 
but it would have been caught by the 
circuit of figure 4. However, on some 
occasions even two levels are inade- 
Figure 3: A line-state status indicator that incorporates an op amp to keep line loading quate, and more precise measure- 
to a minimum. The dual-LED component will glow red for positive voltages and green ments are necessary. 
for negative. One extra indicator section was 
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MDBS ІШ 
Mainframe-quality DBMS from 
Micro Data Base Systems, Inc. 
International Software Enterprises— USA 
(312) 981-9200 


INMASS™ 
Integrated Manufacturing and 
Accounting Software System 
MICROCOMPUTER CONSULTANTS 
(916) 756-8104 


ACCOUNTING PLUS™ 
A comprehensive microcomputer 
business accounting system. 
SOFTWARE DIMENSIONS, INC. 
(916) 722-8000 


DATA COMMUNICATIONS 
SOFTWARE 


ASYNC, BISYNC & SNA-SDLC protocol 


data communications software. 


IE Systems, Inc. & Micro-Integration, Inc. 


QUICK CHECK™ 
Instant Answers for Money Matters, 
Bookkeeping/Accounts/Inventory 
CHUCK ATKINSON PROGRAMS 
(817) 249-0166 


PC/FORTH™ 


Program development systems for 7-80 


and 8086/88 microcomputers 
Laboratory Microsystems, Inc. 
(213) 306-7412 


(603) 659 -5891 


WHEN YOU BUY - 

THE RIGHT SOFTWARE, 
YOU CANT GO WRONG 

ON THE HARDWARE. 


CP/M" compatible software — for maximum 
work power on more than GOO computer models. 


All the computers in the world wont help you without smart DIGIT. A | 


software. That's why we're showing some of the best software H 


products you can buy, from solid, innovative companies. They're 

shown here together because they re all CP/M compatible. CP/M is aa 
the universally accepted operating system created by Digital Research 
that allows software products like these to run on more than 600 
different computer models including the biggest names in hardware. 
So, to get smart software for your system, call one of the fine c | ` 
Independent Software Vendors listed above or to find out how CP/M "ММТ 
сап increase productivity in your world, contact Digital Research at 
(408) 649-5500. 


Circle 142 on Inquiry card, 


The logo, tagline and 1 CP/M: are | either trademarks or 


registered trademarks of Digi al Research Inc. 
©1982 Di gital Research Inc. M 
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Figure 4: Schematic diagram (4a) of a breakout box that allows constant monitoring of the 11 most used lines, plus another line select- 
able by a jumper connection. The indicator circuit of figure 4b is reproduced 12 times; three LM324 packages, each containing 4 op- 
amp sections, are needed. The connections for each section are also shown in figure 4b. 


provided in the circuit of figure 4 so 
that it could be attached to any of the 
25 input pins. If we expand this con- 
cept a bit further and replace this 
bipolar sensor with something having 
a little more resolution, we could take 
a better reading of voltage excursion. 
Granted, a DVM could be used, but 
such instruments are expensive and 
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are much more elaborate than re- 
quired. Because of the RS-232C volt- 
age range of —15 V to +15 V (—3 V 
to +3 V being no-man's-land), the 
resolution need be only about 3 volts 
at best. 

The circuit in figure 5 on page 44 is 
a single-digit decade voltmeter. 
Designed for installation in the 


breakout box in place of the floating 
sensor, it has a higher resolution than 
the bilevel monitor, and it can be 
used in place of a DVM in less critical 
applications such as RS-232C level 
sensing. It uses an LM3914 LED 
dot/bar generator as a 10-step analog 
indicator. The 30-V (+15-V) input 
range is divided into 10 incremental 
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Photo 1: Breadboard prototype of the simple breakout box of figure 4. 


steps of 3 V. Different-color LEDs 
provide a quick visual indication of 
relative magnitude and polarity of the 
line states. A prototype of the circuit 
is shown in photo 2. 

The decade-voltmeter circuit uses 2 
or 3 integrated circuits. [Cla (an 
LM324 op amp section) scales the in- 
put voltage range from +15 V to 
+2.5 V (adjust potentiometer R1 to 
set the gain for 1/6). Another section, 
ICib, shifts the resulting +2.5 V 
scaled signal to a 0-У to +5-V range 
at its output (adjust R2 for the proper 
shift magnitude). IC2, the LM3914 
dot/bar generator, is configured to 
respond to a range of 0 V to +5 V. 

When —15 V is applied to the cir- 
cuit’s input, LED1 lights; when 
+15 V is applied, LED10 lights. For 
an intermediate active voltage, such 
as +9 V, LED8 will light up. In the 
range of from —3 V to +3 V, which 
includes ground or open states, LEDS 
or LED6 will be lit. Using the same 
color convention as in figure 4, volt- 
ages greater than +3 V are shown on 
red LEDs, those less than —3 V are 
on green LEDs; in the inactive area 
between +3 V and —3 V, I used 
yellow. Any single input signal that 
swings between a red and green in- 
dicator is therefore at valid levels. 

The decade-voltmeter circuit re- 
quires power at about +7.5 V (or 
greater) and —5 V (or less) for opera- 
tion. Two 9-V battery cells (to pro- 
vide +9 V) work very nicely. Or 
using a single +7.5-V source and the 
ICL7660 voltage inverter (IC3) allows 
the unit to be battery-operated (for 
some reason, the 7660 didn't seem to 
like inverting +9 V when I tried it). 


Build a Terminal Simulator 

The final thing to check when 
testing an RS-232C serial link is the 
existence of properly formatted data 
bits coming over the wire at the cor- 
rect data rate. Voltage-level indica- 
tors make only quantitative measure- 
ments. It is necessary to take a qual- 
itative measurement if the integrity of 
the transmission is in question. Most 
often the quality of the link can be 
ascertained with the transmission and 
reception of a single character. 

One way of testing a suspect com- 
munication line is to drag around a 
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HDLC, and Async protocols. 
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worldwide. 
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CombofPlus.- 

е Features64K-256K I 

« One Clock Calendar ( 
« One IBM Compatible 
Port (opt) • One IBM Co 
ble Parallel Printer (opt.) 
Battery Backed-up Cloc 
Calendar (opt.) 


Products 
Multifunction Cards 


All Multifunction Products include: 
e SuperDrive” — a Disk Emulator Utility Program 
e SuperSpool” — a Printer Buffer Utility Program 


Optional: New ConnectALL” Connector Mounting Bracket 


> И Async #1 
| tL. - " : 
ШЫЛА E Maximum 6 
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| ConnectALL™ 
NEW! AST Proprietory 
(does not include cable 
shown in illustration) 
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* 64K-512K (with MegaPak) = Two IBM ` 7 С. 
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Photo 2: Prototype of the decade-voltmeter indicator used for precise diagnosis 
of the state of an RS-232C line. 
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big video-display terminal. Also the 
idea of adapting the single-chip ter- 
minal from the February article did 
occur to me. However, that was a 
relatively expensive item for a tester, 
and it couldn't cover all the data rates 
in common use, so I did some head- 
scratching and invented yet another 
circuit. 

Figure 6 isthe schematic diagram of 
my single-character terminal simula- 
tor. The prototype is shown in photo 
3 on page 48. Using 5 chips, it can 
send, receive, and display (in hexa- 
decimal form) single ASCII charac- 
ters at any of the 16 commonly used 
data rates between 50 and 9600 bps 
(bits per second). By switching pins 2 
and 3, you can set it to appear on the 
line as either a DTE or DCE device. 
Have you got a suspect device on the 
line? Set your data rate and desired 
character code on the DIP switches 
and then press a button each time you 
want the character transmitted. 
Granted, a video-display terminal 
might be faster, but my simulator cir- 
cuit is a lot lighter. 

The terminal simulator uses a 
UART (universal asynchronous re- 


C2 
LM3914 


Figure 5: A decade-voltmeter circuit. This more precise indicator may be substituted for the twelfth indicator in the breakout box of 
figure 4a. It lights up in one of three colors depending on the voltage present on its input. 
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MULTI-PURPOSE 


OSCILLOSCOPES 


THE PERFORMANCE/ 


PRICE STANDARD 


TEK 2200 


Now! A 60 MHz Tektronix scope 
built for your bench. 


Wide-range verti- 
cal sensitivity: 
Scale lactors (rom 
100 Vidiv (10% 
probe) to 2 mV/div 
[1X probe). Accurate 
lo +3%. Ac or dc 
coupling. 


MHz bandwidth 


mV/div: extended 
sensitivity ol 2 
тиу at > 50 


In 30 years of Tektronix oscil- 
loscope leadership, no other 
scopes have recorded the 
immediate popular appeal of 

the Tek 2200 Series. The Tek 2213 
and 2215 are unapproachable for the 
performance and reliability they 

offer at a surprisingly affordable 
price. 


There's no compromise with 
Tektronix quality: The low cost is the 
result of a new design concept that 
cut mechanical parts by 65%. Cut 
cabling by 9026. Virtually eliminated 
board electrical connectors. And 
eliminated the need for a cooling fan. 


"Price F.O.B. Beaverton, OR. Price subject to change. 


Copyright@1982. Tektronix, Inc. All rights reserved. ТТА-337 


Two high-sensitivity 
channels: dc lo 60 


from 10 Vidiv to 20 


Delayed sweep 

measurements: 
Accurate lo * 3% 
wilh single lime- 

base 2213; to 

* 1.596 wilh dual 

time-base 2215 


Sweep speeds: 
from 0.5 s to 50 ns. 
To 5 ns/div wilh X10 
magnification. 


Tektronix 2213 


Yet performance is written all over 
the front panels. There’s the band- 
width for digital and analog circuits. 
The sensitivity for low signal mea- 
surements. The sweep speeds for 
fast logic families. And delayed 
sweep for fast, accurate timing 
measurements. 


The cost: $1200* forthe 2213. 
$1450* for the dual time base 2215 
You can order, or obtain more 
information, through the Tektronix 
National Marketing Center, where 
technical personnel can answer 
your questions and expedite 
delivery. Your direct order includes 


Complete trigger 
system. Includes 
TY field, normal, 
vertical mode, and 
automatic; internal, 
external and line 
sources; variable 
holdoff. 


Probes included. 
High-performance, 
positive attachment 
10-14 pF and 60 
MHz at the probe 
lip. 


probes, operating manuals, 15- 
day return policy and full Tektronix 


warranty. 


For quantity purchases, please 
contact your local Tektronix sales 


representative. 


Order toll free: 
1-800-426-2200 
` Extension 51 


In Oregon call collect: 
(503) 627-9000 Ext. 51 


Tektronix 


COMMITTED TO EXCELLENCE 
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Figure 6: A terminal-simulator circuit used to test the functioning of an R5-232C communication link. This simple-minded device 
transmits a single, switch-selected ASCII character on demand or receives a single character for display in hexadecimal form. 


ceiver/transmitter), IC2, to generate 
and accept data on the RS-232C line. 
(Because I have written elsewhere 
about the functioning of UARTs, I 
won't take the time now. See refer- 
ence 2 for more information.) IC1 is a 
crystal-controlled data-rate genera- 
tor. Depending on the settings of 
SW3, the clock rate of the UART will 
be set for one of the 16 data rates. 
Both the transmitter and receiver are 
set to the same rate. 

The transmitter section is very sim- 
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ple. SW2 sets the status inputs to the 
UART for parity, word length, and 
stop bits. The character to be trans- 
mitted is set on SW1 (the most signifi- 
cant bit is BD8) in hexadecimal or 
binary format. It is transmitted each 
time pushbutton switch РВ1 is 
pressed. 

Data reception is just as easy. 
When a character has been received, 
the DAV (data available) output line 
of the UART goes high, and the re- 
ceived character can be read from the 


output lines RD1 through RD8. The 
DAV signal is delayed, inverted and 
used to reset . itself through the 
RDAV input. This same logic signal 
is used to latch the 8 data bits onto a 
2-digit hexadecimal LED display. 
Each time a character is received, the 
display will be updated, although you 
won't be able to read a continuous 
data stream. 

Of course, more sophisticated com- 
mercial terminal simulators exist that 
incorporate some processing power, 
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TALLGRASS AND 
YOUR IBMe PC 


Tallgrass Technologies is 
the industry leader in 
Winchester HardFile™ and streaming tape subsystems for the 
IBMe PC. Fortune 500 corporations, banks, governmental 
agencies, and small businesses throughout the world depend 
on Tallgrass HardFile subsystems for their mass storage and 
backup requirements. 


Tallgrass offers formatted capacities from 6.25 Mb to 70 Mb 
with integral streaming tape back-up. Our proprietary disk/ 
tape controller with integral 10K track buffer optimizes read/ 
write activity and, coupled with our DMA host interface, 
offers high performance previously unavailable with 514" 
disk systems. 


WHAT ABOUT DATA INTEGRITY? 

Tallgrass offers backup on ANSI standard ¥4” tape cartridges, 
instead of the usual floppies, video cassettes, or low-capacity 
removable Winchester devices. The Tallgrass 12.5 Mb 
formatted Hardfile can back itself up on a $39.95 data 
cartridge in less than 10 minutes! 


Circle 400 on inquiry card. 


Cartridge Таре Hardt ile Speler 
12 + 20 Mb 
ГЛ к а 


All Tallgrass Hardfiles are equipped 

with a dedicated landing zone where the 
read/write heads land. This protects 
against incidental damage and data loss 
during power-downs and transportation. 


TALLGRASS IS UNSURPASSED 

We've done our homework in engineering and building a 
reliable HardFile subsystem with remarkable performance and 
convenient backup for the most stringent on-line mass storage 
and off-line archival requirements. 


From $3095 including integral tape backup. Available from 
COMPUTERLANDe and other participating computer dealers. 


Exclusive Canadian Distributor: 


" 


ША 


Exclusive European Distributor: 


Micro-Ware!M CPS Computer Group, Ltd. 
440 Phillip St. Birmingham, 
Waterloo, Ontario N2L 5R9 England B27 613H 
(519) 884-4690 (021) 7073866 


Tallgrass 
Technologies 


Corporation 


1 


11667 W. 90th, Overland Park, KS 66214, (913) 492-4002 
TWX: 215406 TBYT 
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Photo 3: Prototype of the terminal simulator of figure 6. 


but this one is simple enough to build 
yourself. Practically speaking, if I 
need more capability than this, I 
generally use a video terminal. 


In Conclusion 

This has been a rather long solilo- 
quy on a rather oblique problem. I 
helped our shopping-bag computer 
hacker understand a little more about 
RS-232C, but a similar disaster might 
happen to him the next time he at- 
tempts to attach two serial devices. 

As Dr. Witten has observed, most 
of the problems we find in using the 
RS-232C interface result from its be- 
ing employed in ways never intended 
when it was invented. 

For some of us, however, there's a 
light-emitting diode at the end of the 
tunnel. We can just whip out our little 
breakout boxes with all the pretty 
lights, decipher what's in or out, 
simulate all the handshaking signals, 
jumper everything to everything else, 
and make it communicate by brute 
force. 
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ПІ probably still spend a few hours 
hooking up the Daisywriter 2000 I 
just got for my MPX-16. Nonetheless, 
maybe using some of the circuits I've 
presented will help cut down your 
frustration with RS-232C intercon- 
nections. 


Next Month: 
Build an RS-232C code-activated 
peripheral-device switch. W 
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Editor's Note: Steve often refers to previous 


Circuit Cellar articles as reference material for 
each month's current article. Most of these past 
articles are available in reprint books from 
BYTE Books, McGraw-Hill Book Company, 
РОВ 400, Hightstown, М) 08520. 

Ciarcia's Circuit Cellar, Volume I, covers 
articles that appeared in BYTE from September 
1977 through November 1978. Ciarcia's Circuit 
Cellar, Volume II, contains articles from 
December 1978 through June 1980. Ciarcia's 
Circuit Cellar, Volume III, contains the articles 
that were published from ]uly 1980 through 
December 1981. 


To receive a complete list of Ciarcia's. 
Circuit Cellar project kits available from the 


Micromint, circle 100 on the reader service 
inquiry card at the back of the magazine 


VEDIT-THE CLEAR CHOICE 
FOR PROGRAMMING 


PLUS FEATURES FOR FAST, EFFICIENT WORD PROCESSING 


Increasing your productivity is what a 
good text editoris all about. VEDIT excels 
with a unique combination of powerful 
and easy to use editing features, 
customizability and complete hardware 
support. Compare VEDIT - you'll find 
everything you expect in a good editor 
plus many time saving features which 
only VEDIT offers. 


VEDIT fully utilizes all function keys, or 
configures to any keyboard layout you 
are familiar with. VEDIT has helpful aids 
such as directory display, and you won't 
loose textif you runoutof diskspace - you 
can delete files or change disks. 


Powerful TECO style command 
macroslet you perform editingtasks you 
mightotherwisenoteven attempt. Nearly 
impossible tasks for other editors (such 
as translations or extensive search/ 
replace on many files), can be done 
automatically from a command file. 


For program development VEDIT 
surDasses any other editor - with more 
extensive file handling, powerful com- 
mand macro capability and special 
features for Pascal, PL/1, 'C', Cobol, 
Assembler and others. VEDIT reduces 
program editing time by 30% as 
compared to the best word processor. 


For word processing, VEDIT has word 
wrap, adjustable margins, paragraph 
reformatting, word апа paragraph 
functions, simple printing and more. 


VEDIT supports practically every CRT 
terminal, video board, 8080, Z80 and 
8086 computer. We have been con- 
sistently first to support new computers. 
And we support you with any technical 
assistance you need. 

Please specify your microcomputer, 
video board or the CRT terminal version, 
8080, Z80, or 8086 code, operating 
system and disk format. 


IBM PC, Displaywriter ° Zenith Z100 and Z89? NEC APC? DEC VT180* Televideo 802 


ТК5-80 |, ll and 16? Apple ЇЇ Softcard ° Su erBrain? NorthStar ° Xerox 820 ° Cromemco 


MP/M? CP/M-B6? Concurrent CP/M-86 ° MSDOS ° PCDOS 


CP/M and MP/M are registered trademarks of Digital Research inc. Apple Il ls a registered trademark 
j TRS-80 із a trademark 
of Tandy Corporation. IBM is a trademark of Intemational Business Machines. 


of Apple Computer, Inc. DOS and Softcard are trademarks of Microsoft. 


Circle 112 on Inquiry card. 


VEDIT - Disk and Manual 
8080, Z2800rIBMPC. .... $150 
CP/M-860rMSDOS.... $195 
Manualonly ............ 5 


Compare VEDIT’s features: 


True Full Screen Editing 
Edit files one disk in length 
Automatic Disk Buffering 
Compact and Fast 
Display of line and column % 
Set/Goto text markers 
‘Undo’ key to restore line 
Automatic Indent/Undent 
Adjustable Tab positions 
Repeat function key 
Text Move and Copy 
10 Scratchpad Buffers 
Load/Save buffers on disk 
Powerful command macros 
Directory display 
Edit additional (small) 

files simultaneously 
Insert another disk file 
Unlimited file handling 
Recovery from ‘Full Disk’ 
Change disks while editing 
Word Wrap, format paragraph 
Simple Printing 
Menu driven installation 
Startup command file 
Setup CRT function keys 
Support newest CRT terminals 
Support smart CRT functions 
Customizable keyboard layout 


Com 


puView 


PRODUCTS, INC. 


1955 Pauline Blvd., Suite 200 ° Ann Arbor, Michigan 48103 ° (313) 996-1299 


Call us fi 


Chances are, we have just what you want right in our warehouse. 


So we can ship it out right now. At the right price. 


16K RAM KITS......13.95 


Set of 8 NEC 4116 200 ns. Guaranteed one year. 


FOR IBM-PC, set of ®....................... 15.75 
DISKETTES 
ALPHA DISKS................. 21.95 


Single sided. certified Oouble Oensity 40 Tracks, 
with Hub-ring. Box of 10, Guaranteed one year. 


SCOTCH 3M 


5,5.0.ОЕМ 40 ТНК... ҮІІ ыд.) 
0.S.0.0EN 40 TRK.. 4 sani db. 5 
VERBATIM DATALIFE 

i [eS ORS LIO IE. esee 26.50 
М@]550-01, 10:16 ИСТИТ И 44,50 
MD 557-01, 10. 16..... ‚‚..45.60 
MBs ТО Т at, з. 34.80 
ВОЗЯТ ЗАО r ТУ 36.00 
FD 32 ог 34-8000.. 45.50 
ҚЫШ =. a 48.60 


DISKETTE STORAGE 


5'A'' PLASTIC LIBRARY CASE.............. 2.50 
8'' PLASTIC LIBRARY CASE.  ,........... 3.50 
PLASTIC STORAGE BINDER w/ Inserts....9.95 
PROTECTOR 5'A'' (50 Disk Capacity)....21.95 
PROTECTOR 8'' (50 Oisk T TS 24.95 


DISK BANK 5'A''..... ep 2:5. gb 
ОКВ с eero on О EE Т 5.95 
NEC PERSONAL 
COMPUTERS 

Call Alpha Byte for our low NEC prices. 
ALTOS COMPUTER 
SYSTEMS 

Call Alpha Byte for our low Altos prices. 
ATARI 

See Apple & Atari Software. 

SIGNALMAN MGOEM ..  .............. 85.00 
ANARI 800. (48K AEE. oer... E SCALL 
ATARI 400 (BK, на $CALL 
ATARIA 200 ое АТИ С S$CALL 
АТАН! 810 DISK ORIVE. . ....... 445.00 
ATARI 850 INTERFACE, — — ....... 169.00 
IN-HOME KEYBOARO ATARI 40C. ..107.00 
ATARI 410 PROGRAM RECOROER....... 15:00 
ERSON "CABLES a nen 35.00 
JOYSTICK CONTROLLER,.................... 10.00 
PADOLE CONTROLLERS....... 17.50 
SMAR: RAIDERS ci. 2. 32.00 
DONKEY KONG............. SCALL 
БАГАХАН............ 32.00 
DEFENDER.......... 32.00 
PACMAN m АО ы ee eng 32.00 
GENTIPEBE as vr uas 49.00 
TAX АОУАМТ 38.97 
FILE MANAG Д....... 79.16 
VISIGACG aw ee 189.00 
HOME ACCOUNTANT] ,  .......... 59.97 
WICO TRACKBALL.... §9.00 


CP/M is a reg. trademark of Digital Research. 
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*Requires 7-80 бойсага. 


INTEC PERIPHERALS 
RAM MODULES 


8K ROR AAR æ ,.................... 145.00 
J2KTEOREATARI BUO..................... 6700 
PRINTERS 

STAR MICRONICS GEMINI 10............. $CALL 
STAR MICRONICS GEMIN! 15............. SCALL 
RIBBONS FOR МХ-80...,.................8.95 
RIBBONS FOR МХ-100...._„,.............. 24.00 
C-ITOH F-10 40 CPS PARALLEL........ 1390.00 
C-ITOH F-10 40 CPS SERIAL........... 1390.00 
C-ITDH F-10 55 CPS PARALLEL........ 1639.00 
C-ITOH F-10 55 CPS SERIAL........... 1639.00 
C-ITOH PROWRITER PARALL*' .......... 410.00 
C-ITOH PROWRITER SERIAL.............. 590.00 
C-ITOH PROWRITER |І PARALLEL........ 715.00 
C-ITOH PROWRITER || SERIAL........... 767.00 
EPSON MX-80 W/GRAFTRAX PLUS...... SCALL 
NEWILEPSUN. FXSSU SCALL 
EPSON МХ-100 W/GRAFTRAX PLUS....$CALL 
EPSON.GRAETHAX PLUS. а. 60.00 
COMREX CR-1 PARALLEL................. 799.00 
COMBEXSEHCILSERIATT ses ee залал: 829.00 
UUMHEX TRACTOR FEEO.................. 109.00 
182 SULA ооа 485.00 
NEC SPINWRITER 3530 P. RO.......... 1995.00 
NEC SPINWRITER 7710 5, RD.......... 2545.00 
NEC SPINWRITER 7730 P. RO.......... 2545.00 
NEC SPINWRITER 7700 D SELLUM....2795.00 


NEC SPINWRITER 3500 SEI ' ''**, ..... 2295.00 


OKIDATA MICROLINE 824A... ,.. ....460.00 
ПКІПАТА MICROLINE 83А. ana 700.00 
ATA. MICRC' "© ои... 1170.00 
ПЮШВАРН 82...................ь.ааы.һһааы-.. 49.95 
ОКІСААРН 63..............-. «зана 49.95 
MICROBUFFER IN- LINE 32K... 299.00 
MICROBUFFER IN-LINE 64K.............. 349.00 
MICROBUFFER 64K EXPANSION MOD..179.00 
BOOKS 
THE TEU SOM LARP ee... s. eaa 24.95 
BASIC BETTER & FASTER DEMO DISK... 18.00 
THEICUSTOMITRS-80 0... л. 24,95 


APPLE HARDWARE 


SUPER 5 SLIMLINE DRIVE w/ Controller.375.00 


DUENTIN APPLEMATE DRIVE............. 269.00 
SURER GEIB [ossa eee e s oreet 129.00 
VERSA WRITER DIGITIZER.................. 259.00 
ABICARBUEXKEYPADS.... ciis csse +... 119.00 
SOFTCARD PREMIUM SYSTEM. . 517.00 
MICROSOFT 2-80 SOFTCARD............. 249.00 
MICROSOFT RAMCARD...................... 79.00 
VIDEX 80x24 VIDEO CARD................ 260.00 
VIOEX KEYBOARO ENHANCER II... 129.00 
VIDEX FUNCTION ТАР. ое 74.00 
M & R SUPERTERM 80x24 VIDEO BD..315.00 
MIS RSCODBINBI РАМ....................... 44.95 
M & R UNIVERSAL MOO................... 54.95 
ТА Да А ШОКЕ EG oT 44.95 
ПОЗВА SS Lus 29,95 
pics idonee 54.95 
ШОБГНАРЫНАЕР EM 222..... 47.50 
RRAPI ИО н... remi: 48.00 
МЕВНВАШЕ АРТ, „азмы nnnm 21.95 


tReg. trademark of Micro Pro International Corp. 


THE MILL-PASCAL SPEEO Ui .... 770.00 
PROMETHEUS VERSACARD..... 5.00 
MICROBUFFER Il 16K W/Gf 3.00 
MICROBUFFER Il 32K W/GE 9.00 
SL, АРАМ... я 282.00 
SUPERFAN 11 W/ZE ...84,50 
RANA CONTROLLEF „104.00 
RANA ORIVE ELITE ...335.00 
SNAPSHOT... e 119.00 
GRAPPLER +.. -— „145.00 
7710A АЅҮМСННОМ. SEH. ЗЕАСЕ 149.00 
7712A SYNCHRON. SER. IN ағ. 159.00 
7742A CALENDAR CLOCK................ 99.00 
7728A CENTRONICS INTERFACE......... 105.00 
VISTA VISION 80-80 COL CARD......... 259.00 
VISTA 8'' OISK ORIVE CONTROLLER...549.00 
MONITORS 

US] AMBER A 145.00 
US! AMBER 127" |...) ees 160100 
NEC 12” GREEN ‚....169.00 
NEC 127 COLOR Ой ый 399.00 
BMC GREEN M™ ,.................... 89.00 
ANDER COLOR a. 222 365.00 
AMDEK RGB COLOR Il. ................. 774.00 
AMOEK RGB INTERFA ................. 169.00 
WXAMRGBA: s am. m 359.00 
TAXAN 12'' AMBER... 125.00 
MOUNTAIN 
HARDWARE 

CPS MULTIFUNCTION BOARD............ 154.00 
ROMPLUS W/ KEYBOARD FILTER.......165.00 
ROMPLUS W/O KEYBOARD FILTER.....125.00 
KEYBDARD FILTER ВОМ.................... 49.00 
BOPYRDM: n a алы лара 49.00 
MUSIC SYSTEM. eee rn meni 369.00 
НОМ\УНЇТЕВ........ _ _........ 149.00 
EXPANSION СНА$5/9...................... 580.00 
RAMPUUSTSPK-....... essent 160.00 
5-100 HARDWARE 
CALIFORNIA 

COMPUTER SYSTEMS 

2200A MAINFRAME. . 459.00 
2065C 64K DYNAN 224153000 
2422 DISK CONT. & CP/M® ............ 359.00 
2710.4 SERIAL О 273.0 
2719 2 SERIAL / 2 PARALLEL 1/0......289.00 
2720848 PARLLEL LO a 219.0 
2810 2-80 CPU........... ж — ...259.00 
QT PRODUCTS 

MER DOS cine... RS 682.80 
MF+0012......... | 718.00 
COMREX 

"THE ТІМЕРІЕСЕ” S-100 CLOCK.......125.00 
MODEMS 

NGWATIONDU-CAT, о 125.00 
NOVATION SMARTCAT 242........,-.....499.00 
NOVATION SMARTCAT........ ....209.00 
NOVATION D-CAT (1200 Baud)........... 619.00 
NOVATION APPLE-CAT (300 Baud)......310.00 
NOVATION APPLE-CAT (1200 Baud).....605.00 
UOS 212 LP (1200 Baud). ............. 429.00 
UDS 103 JLP AUTO A"'^ ................. 209.00 


Trademark of Practical Peripherals, Inc. 


HAYES MICROMOOEM Il....... E utto 289.00 
MICROMOOEM W/ TERMINAL PRG ..... 309.00 
HAYES 100 MODEM (5-100) ............ 325.00 
HAYES SMART MODEM (300 Baud)....227.00 
HAYES SMART MODEM (1200 Baud). .540.00 
HAYES CHRONOGRAPH.. 199.00 


SIGNALMAN MODEM W /RS-232C ......85.00 


TERMINALS 

HAZELTINE ЕЅРАІТ ........................ 510.00 
VISUAL-50 бВЕЕМ..........................690.00 
TELEVIDEO 910................ „08 630.00 
TRS-80 MOD I 
HARDWARE 

PERCOM DATA SEPARATOR.. ............. 27.00 
PERCOM DOUBLER 1 W /DOS 3.4.. ...159.00 
4 DRIVE CONTROLLER Р/5............... 259.00 
TANDON 40 TRK DISK DRIVE W/P.S ..289.00 
LNW DDUBLER W/OOSPLUS 3.3..... ..138.00 
LNW 5/8 DOUBLER W/DOSPLUS 3.4. .181.00 
LNW EXPANSION INTERFACE ..... ..... 350.00 
IBM HARDWARE 

SEATTLE 64K ВАМ+...................... 355.00 
DUADBOARD 64К................ see 430.00 
64K MEMORY UPGRAOE................... 80.00 
APPARAT COMBD ВОАНО................. 175.00 


ALPHA BYTE IBM MEMORY 
EXPANSION BOARDS 


256K MURSA c eee 349.00 
256K W /RS-232C 8 SUPERCALC....... 529.00 
STAK MURSA TST 579.00 


512K W /RS-232C & SUPERCALC ...... 749.00 


IBM DISK DRIVES 


Alpha Byte's add-on drive kits for the IBM-PC — 
each kit includes installation instructions 

Tandon TM100-1 Single head 40 trk ...195.00 
Tandon TM100-2 Double head 40 trk ..262.50 


ISOLATORS 
SO-1°9-SQEMET ee gerre 49.95 
150206: ОСКВр ee eT 49.95 


BARE DRIVES 
TANDON 5% INCH 


100-1 SINGLE HEAD 40 TRK............. 195.00 
100-2 DUAL HEAD 40 ТАК... ...282.50 
100-3 SINGLE HEAD BD TRK..,.......... 250.00 


100-4 DUAL HEAO 80 ТАК............... 
TANDON THINLINE 8 INCH 


848-1 SINGLE 510Е........................ 379.00 
848-2 QUAL 5ІПЕ....................... 490.00 
MICRO PRO 

APPLE Che 

WOROSTAR* t .......... пае 279.00 
SUPERSORTI Уа ее... 179.00 
MAILMERGE*T. s Less 174.00 
DATAS TER Deme йин ee 207.00 
SPEI ШОЛТАН, Т... маде E 174.00 
СА1С5ТАВ"1, 109.00 


**Trademark of Software Dimensions, Inc. 


MICROSOFT 


APPLE 

FORTRANS акан на eorr Ушу ie 150.00 
BASIC GOMPILE 296.00 
COBOL' Minime ааа С... 990.00 
BB SDETCARD е soot 249.00 
AME ARD... ax. m6 79.00 
TPINGS TUTORIS. eene sc T FIM exea 17.95 
QUY MPIC DECATHLON SE e een iei 24.95 
TASC APPLESOFT COMPILER 125.00 
ALDS.. зз ты ee 95.00 
MULTIPLAN NATIVE OR CP/M........... 209.00 
TIME МАМАСЕН........ "n... -..- 117.00 
BREMIUNT ТРАК 1 аа: 517.00 
IBM SOFTWARE 

HOWARD SOFT TAX PREP. .............. 209.00 
МО! КӨМІНІТЕН VU 1.20 u.s 145.00 
WRITE ON! „а... - د‎ ; .90.00 
EAS МАТЕЕВ... : 247.00 
EASY SPELLER SŘ 149.00 
BRON (EIDE ай қ 285.00 
HOME ACCOUNTANT+ ................... 105.00 
FIRST CLASS АН „җы. iere 85.00 
ӘШБЕНБЕ ІН Т 98 179.00 
WORDSTAR.. 279.00 
MALUM PROB PUN 156r meer 174.00 
DATASTAR "ОЛЫ 207.00 
SPECESTAR ТИЕГІ ЫҢ... 174.00 
SUEERS OR ttt, irre cime e 19-00 
dIBASENLE TEC. s omi ommo 429.00 
SEELLGUARDE oim e e 2 145.00 
CALCSTAR SE о 199.00 
THE WORD PLUS.. . 117.00 
I Sil. Ил тес 379.00 
ЗРО: E EI Түсік 39.00 
МОМЕ T. ssns saas: 109.00 
THEA TAX MANAGER... 188.00 
VISICALC / 256K.. 189.00 
VISITREND И VISIPLOT Lua enim 235.00 
VISIDEX.. 192.00 
VISIFILE ЫЙ е ье 249.00 
VISISCHEDULE =... .... a ТТТ. 229.00 
VERSA WRITER GRAPHICS TABLETS ...270.00 
CONCURRENT CP/M$* 86................ 315.00 
GRAPHICS HARD COPY SYSTEM.......... 19.50 


Cal! for additional IBM software prices. 


IBM GAME SOFTWARE 


ДОКТ... ELS... 28.00 
ШАНС SOTE тән ku ramum: -,: 28.00 
DEADLINE „......... TT tt eee 35.00 
GALA ci sours ERIT. x EV RA 19.50 
MIOWAY CAMPAIGN. -..... ...............17.00 
THENWARPIFAUTOB еа... 31.16 
EUSIBCOLURY ПТ 2... 23.36 
CONQUEST... n 23.36 
GALACTIC ATTACK.. ..29,00 
APPEE PANICLTS us 22501 
ТЕМБЕ DEASPHAL ee. os 34.95 
АЧСАК У 24.95 


EROCCER 22... t 222726 
M'SOFT FLIGHT SIMULATO 


If you don't see the software you want, call. Our 
software stock is constantly expanding. 


APPLE SOFTWARE 


HOWARD SOFT TAX PREP.. .............. 189.00 
MAGIC WINDOW Н..... ......... 117,00 
MAGIC WINDOW.. -79.00 
MAGIC WORDS.. .99.00 
MAGIC MAILER. Ы e ,........... 59.00 
DB MASTER...... ..... TT 169.00 
DB MASTER UTILITY PACK | OR Il ......69.00 
НАТАСАРАМНЕ 4:0/80,......... n 99.95 


PFS: REPORT. ... 79.00 
HIERN e E 89.95 
Z-TERM PRO* 129.95 
АЅБШЕХЕЕВ РАО 98.00 
EASNAWRBITERIPROS Е. 136.00 
EASY MAIEERPRB, zc 117.00 
A-STAT COMP. STATISTICS PKG.......... 99.00 
BEAGLE BROTHERS UTILITY CITY........ 23,00 
APPLE MECHANIC ss и.. 23.00 
TIP DESK #1.. 15.95 
БЕДОПЕЯВАС ааа е. 23.00 
SUPER TEXT 40/56/77 „ааа -: .-.... 97.50 
LISA 2.5. 59:95 


TRANSCEND И ни. cao en ee emen o 115.00 
SCREENER lg o 99.00 
ООА Se rn 79.00 
GENERAL MANAGER.. ...,...... 179.00 


GME... mm «109: UD 
NERIS DA нж 166700 
ДУР”. o “ЖЕ” 165.00 
POAT Ls ео... 165.00 
PROPERTY MGMT . T——— 325.00 
THE HOME ACCOUNTANT,................. 59.95 
КҮ МҮЛ TOY letta. 1... uoo ene - 75.00 
10. nntieccl ——————— 45.00 


FRANKLIN ACE 
1000..................1399,00 


FRANKLIN АСЕ SYSTEM 
DISK DRIVE WI CONT... .539.00 


ACE WRITER 
WORD PROCESSOR... ..129.00 


VISICORP 

DESKTOP PLAN Ї......................;...189.00 
VISIPLOT.. ban arie 158.00 
VISITREND/VISIPLEOT ..................... 229.00 
МЕШ ЕХ ГТК Т” 189.00 
SIC oer ам... 79,00 
AUG, а... 189.00 
Wis d. анн -”..189.00 
МЕЛЕНЕШІІЕ ааа а es 229.00 
TRS-80 GAMES 

Specify MOD | or 111 

DEADEN EME mM cT 38.00 
SES CARUSO es Ree en нь. 31.16 
EROL САК mlt t tt n n m. s. OL 16.45 
BLTREPSIMUPATORBA um. riu 28,31 


Cail for more TRS-80 games. 


TRS-80 SOFTWARE 


NEWDQS/80 2.0 MOD l.ItI................ 139.00 
LAZY WRITER MOD 1.1 


SPECIAL OELIVERY MOD ІЛІ............ 119.00 
X-TRA SPECIAL OELIVERY MOD 1.1t1.... 199.00 
TRACKCESS MOO | .......... lesen: Im 24.95 
OMNITERM SMART TERM.MOD I.III......89.95 
MICROSOFT BASIC COMP. FOR MOD 1..165.00 
ШП IVR! ТИИ usare eo ED 


CPIM® SOFTWARE 


We carry CP/M* software in al! popular disk 
formats — Northstar. Televideo, and Heath/Zenith 
tormatted programs in stock! Cail for availability 
and price. Most software also available on iBM. 


THE WORD PLUS.. 117.00 
Û BASE... EEE mimis 400100 
ПШГКЕШІН ылы E. 230.00 
OUTIL. ...... 31 00 
SUPERCALC........ 2... me =. 189.00 
SPELLGUARD. _...... TEE 
Ра TCP/M* MOD 2 & 16 TRS-80 ...175.00 
PASCAL 2.. wert 
PASCAL/M 7-80 OR 8080................ 295.00 
DIGITAL RESEARCH 

MAC.. ..82.00 
2510 — n 
PASCAL MT + W/ SSP. .......... vee 29.00 
PL/ 1-80.. 439.00 
v. co pM 109.00 
SUPERSOFT 

DIAGNOSTIC _ 0 ss. 89.00 
Colle mE ?............... 179.00 
RATFOR.. 89.00 


FORTRAN.. 


DISK 00СТОВ............... Ы" 


MICROPRO 
WORDSTAR. .. 
SUPERSORT ... 
MAILMERGE.. .. 
DATASTAR 


Hove 


озь 9% эп DENE 


MICROSOFT 


МИТРА NV 2 Е a CL. 
Su 8900...  — 


EPSON МХ480...., 
B.M.C. GREEN 


‚....249.00 


SCOTCH 3M DISKETTES. .44.00 


APPLE TO EPSON 


INTERFACE & CABLE... . 129.00 


- $2960 
Now $1983 


* * FRANKLIN 1200.......... CALL * * 
This system may be modifled to your needs. Call for special price quote. 


BASIE EDMPIEER, asia ua mama... 299.00 
EORRAN, BO Es Em la. 359.00 
@@ВО BOs. es am 585.00 
MACRO EO... ааа cend 156.00 
mu MATH/mu SIMP........... TAS d 200.00 
ПИ СӨР STAR. scade ono rne i 165.00 
APPLE & ATARI GAMES 
INA XING ys аага тоса 31:16 
BRODERBUND 

АННЕЕ? ВАМІ уке е ая 23.61 
MIGNIGHT. МАСІС,............................ 27.26 
CHOPLIFTER......... жат at... 27.20 
AUTOMATED SIMULATIONS 
INVASION ОҢІОМ............................. 20.95 
STAR. WARRIOR... erem cota rre 31.35 
CRUSH,CRUMBLE AND CHOMP........... 24,95 
TEMPLE OF APSHAI..... x KI 
HELLFIRE WARRIOR. ... ны „ж 421 35 
REGBHE AT RIGEL dee om nny eee cere rain soe 23.36 
ON-LINE SYSTEMS 

WIZARD АМО PRINCESS.................... 27.26 
SOFT PORN AOVENTURE ............ ...,.23.36 
THRESHOLO.. . қ тылы кімі; 
JAW BREAKER.. 23.36 
|, С Oe С 24.95 
ULYSSES & GOLOEN FLEECE ....... ..... 25.95 
FROGGER.......... TENE AS 
INFOCOM 

ZORK IILHL. EL 706100 
STARCROSS.. ИТТИ AA AUT 
DEADLINE аана 35.00 
EDU-WARE 

GOMPIEREZD. = 65 24.95 
COMPU-MATH FRACTIONS................. 34,95 
COMPU-MATH DECIMALS ................. 34.95 
MORE GREAT APPLE 
GAMES 

DARK CRYSTAL.. £31.51 
TUBEWAY... ...., n . 27.26 
ARCADE MACHINE. ............ xm САДЗЕ 
TUES. MORNING QUARTERBACK.. ‚25.95 
THE SPACE VIKINGS. .... 38.50 
COMPUTER QUARTERBACK ................31.16 
SEA FOX.... ! ей 24 00 
THE SHATTERED ALLIANCE... .. ...,.749.95 
POOL 1:5;, „+ Жн 27.26 
ULTIMA... _................. 41.18 
RASTERIBLASTER, г.ь... ean 23.36 
FLIGHTS SIMULATOR T дела... 26.61 
INTERNATIONAL GRAND PRIX ............25.95 
SARGON lira om. O Ды 28.95 


MASK OF THE SUN РЕ А 
ААЕР С ПТ. 23.72 
PINBALL. SUELO 24.50 
SNACKSATTACK ud n 23.36 
BUDGECO PINBALL CONST. SET.......... 31.61 
Mu =, arenes Manone —— EQ — M 24,95 
THE WARP FACTOR...... ora A 
COSMO MISSION, ass sansa sam <... 23.6 
WIZARDAN scien Pre cere 37.95 
NIGHT OF DIAMONDS......... ..:.. ......27.26 
STARBLAZER M „ж Ла с 24.95 
CRISIS MOUNTAIN a e ----- 202 
EVOLUTION. л. Велева та тее 33.80 
SIRIUS SOFTWARE 

SRAGEV EGOS... МЫ... 23.36 
GORGON .... ...............- 3116 
SNEAKERS................. „23 36 
PHANTOMS” FIVE: a rei 22.00 
BANBITSA Iure Т. 25.00 
EDU-WARE 

PERGER TIONS ЕКЕ e К КОО 15155 
COMPU-MATH: ARITHMETIC.. ............ 59:95 
COMPU-SPELL (REQ. DATA DISK)........ 24.95 
COMPU-SPELL DATA DISKS 4-8, еа,..... 17.95 
RENOEZVOUS......... TI: е нур 28.50 
ON-LINE SYSTEMS 

ULTIMA? IL cosas, ЕЕ xcecencee 42.00 
MISSILE DEFENSE 8 27.26 
LUNAR (ЕЕРЕН........... .............. ...23.38 
TIMEZONE. ЕСЫ JU 
CRANSTON MANOR 25.95 
CANNON BALL BLITZ .. ................ 29.95 
MUSE SOFTWARE 

ROBUR WARS- e UNE 32.95 
THREE MILE ISLAND LESS 31,61 
АЕМ,лезс tomm ,19.46 


information call 
In New York: 


(212) 509-1923 


In Los 


(213) 706-0333 


In Dallas: 


(214) 744-4251 


By Modem: 


(213) 991-1604. 


l CALL OUR M 


ODEM LINE , 


жа = 
—Á ағ 
m «ышы 


31245 LA BAYA DRIVE 


WESTLAKE VILLAGE, CA 91362 


We guarantee everything we sell for 30 days — no returns after 30 days. Oefechve software will be replaced free. but al other software returns ae subject to 15% restocking fee and must be accompanied by RMA slip. No 
returns on game software, unless defective. We accept VISA and MasterCard on all orders: COD orders, up to $300. Shipping charges: $3 for all prepaid orders. actual shipping charges for non- prepaids; $3 for COD orders 
under 25165. (56 for over) plus a $4 surcharge: add 15% for foreign, FPO and APO orders. Calif, add 6% sales tax. in L.A. County add 6'/2%. Prices quoted are for stock on hand and are subject to change without notice. 


Circle 19 on inquiry card. 
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LAST NIGHT, COMPUSERVE TURNED THIS 

COMPUTER INTO A TRAVEL AGENT FOR JENNIE, 
A STOCK ANALYST FOR RALPH, AND NOW, 

IT’S SENDING HERBIE TO ANOTHER GALAXY. 


NO MATTER WHICH COMPUTER 
YOU OWN, WE’LL HELP YOU GET 
THE MOST OUT OF IT. 


If you've got places to go, 
CompuServe can save you time and 
money getting there. Just access the 
Official Airline Guide Electronic 
Edition—for current flight schedules and 
fares. Make reservations through our 
on-line travel service. Even charter 
a yacht through "Worldwide Exchange? 

If your money's in the market, 
CompuServe offers a wealth of 
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prestigious financial data bases. 
Access Value Line, or Standard and 
Poors. Get the latest information on 
40,000 stocks, bonds or commadities. 
Then, consult experts like IDS 

or Heinold Commodities. All on line 
with CompuServe. 

Or if, like Herbie, intergalactic 
gamesmanship is your thing, enjoy the 
best in fantasy, adventure, and space 
games. Like MegaWars, the ultimate 
computer conflict. 

To get all this and more, you'll 


need a computer, a modem and 
CompuServe. CompuServe connects with 
almost any personal computer, terminal, 
or communicating word processor. 

To receive an illustrated guide to 
CompuServe and learn how you сап 
subscribe, contact or call: 


CompuServe 


Consumer Information Service 
2180 Wilson Road, Columbus, Ohio 43228 


800-848-8199 


In Ohio, call 614-457-8650 


An H&R Block Company 
Circle 92 on inquiry card. 


ШШ 


THE SMALL SYSTEMS JOURNAL THAT KEEPS YOU ON-LINE. 


Every issue of BYTE is filled with stimulating, 
timely articles on computer hardware, software, 
applications and reviews of computer products. 
There is also tutorial information for both the 
beginner and experienced computer user. 


Please print 4J43 
Name 
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City State/Province/Country Code 


United States 
О One year $21 (12 issues) O 2 years $38 Û 3 years $55 


Canada or Mexico 
О One year $23 (12 issues) O 2 years $42 ÛU 3 years $61 


Read your first copy of BYTE, The Small 
Systems Journal. If it is everything you expected, 
honor our invoice. If it isn't, just write "cancel" on 
the invoice and mail it back. You won't be billed, 
and the first issue is yours at no charge. 
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O Check enclosed (entitles me to 13 issues for price of 
12, North America only) 

O Bill VISA Û Bill Master Charge О Bill me (North 


America only) 


Card Number Expires 


Signature Allow 6 to 8 weeks for processing your subscription 


BUSINESS REPLY CARD 
FIRSTCLASS РЕНМІТ МО.39 MARTINSVILLE, NJ 


POSTAGE WILL BE PAID BY ADDRESSEE 


EUIE 


Subscription Dept. 
P.O. Box 590 
Martinsville, NJ 08836 


NO POSTAGE 
NECESSARY 
IF MAILED 


IN THE 
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The National Semiconductor 
NS16000 Microprocessor Family 


The NS16000 family offers features formerly available 
only in much larger systems, but in a combination not available 


The advent of extremely fast VLSI 
(very-large-scale integration) tech- 
nology is quickly eradicating the gap 
between 8-bit small computer systems 
and 32-bit mini/mainframes. This de- 
creasing gap means that many users 
now expect the performance and ca- 
pacity of a large and costly main- 
frame to be combined with the flexi- 
bilities and economies of a micropro- 
cessor. The National Semiconductor 
Corporation has developed the 
NS16000 family of 16-/32-bit micro- 
processors to meet that expectation. 
(See table 1.) 

The NS16000 is the only micropro- 
cessor with full 32-bit capability in 


About the Author 

Glenn Leedy is the marketing manager of ex- 
ternal software products for the National Semi- 
conductor N516000 family. He has worked asa 
systems-software development engineer at 
IBM, Sycor, and Digital Equipment Corpora- 
tion. At DEC he also served on the VAX soft- 
ware design team and as strategic market plan- 
ner for low-end and fault-tolerant/high-avail- 
ability systems. 


On any one system. 


Glenn Leedy 
National Semiconductor 
Microprocessor Systems Division 
2900 Semiconductor Drive 
Santa Clara, CA 95051 


Virtual memory Is the 
expansion of the 
computer's capability 
to include both 
physical or main 
memory and external 
or secondary memory. 


the arithmetic logic unit (ALU) and 
internal data paths; the other major 
microprocessors with 32-bit capabili- 
ty, those in the MC68000 family, 
have 32-bit registers but a 16-bit 
arithmetic logic unit and data path. 
The NS16000 fully supports de- 
mand-paged virtual memory address- 
ing, totally implemented by memory- 
management hardware. Transparent 
to both programmer and user, who 
see just an extension of the micropro- 
cessor instruction set, the NS16000's 
memory-management unit (MMU), 
the NS16082, is capable of providing 
a uniform 16 megabytes of virtual 


memory per user, eliminating the 
disadvantages of memory segmenta- 
tion schemes. 

Virtual memory allows you to 
combine a minimum of expensive pri- 
mary storage (main memory) with 
lower-cost secondary memory. In this 
way, you can take full advantage of 
extremely large operating-system 
software and applications programs 
(now offered on large mainframes) 
without worrying about the hard- 
ware limitations of your system. 

The “symmetrical” architecture of 
the NS16000 means that any data 
type can be used with any instruction 
(where appropriate), any addressing 
mode, and any operand source or 
destination. Because of this, you may 
be able to accomplish a given task 
with fewer instructions than you 
would with a microprocessor that has 
a less regular instruction set. 

Additionally, the NS16000 has 
high-level language architecture, 
which means that it can execute high- 
level language instructions at speeds 
and code densities approaching as- 
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(1a) 


System 
• A total 32-bit high-performance computer system with slaved 32-bit and 64-bit floating- 
point processing and 16-megabyte uniform virtual-memory management 


e This family of chips will be offered at 6- MHz and 10-MHz processing rates during 1983, 
and 12-MHz and 14-MHz in 1984 


Hardware 
Central Processing Unit 
e True 32-bit instruction (registers, arithmetic logic unit, and data paths) 
e Symmetrical architecture 
e High-level language support 
e Modular programming support 
e Powerful instruction set: 
Over 100 instructions 
Addressing modes optimized for high-level language references 
General two-address capability 
Expansion via slave processors 
e 48-pin package 


М516082 Memory-Management Unit 
e Full hardware support for 16-megabyte uniform demand-paged virtual memory 
e Dynamic address translation 
e 32-entry translation cache 
e Automatic instruction '"abort" and ''геїгу'' 
e Program debugging support: 
Program-flow traceback 
Two breakpoint registers 
Break-on-branch mode 
e Security implemented through access-level checking and dual-system and user 
address-space mapping 
e 48-pin package 


М516081 Floating-Point Unit 
e Both 32-bit and 64-bit operation 
e 8 general-purpose 32-bit registers 
e Direct memory-to-memory operation 
e High-speed instruction execution: 


32 bit 64 bit 
Add 7.4 uS 7.4 uS 
Multiply 4.8 us 6.2 us 
Divide 8.9 us 11.8 us 


e Conforms to IEEE FPU format 
e 24-pin package 


Microprocessor Characteristics 


NS16008 NS16032 NS16C032 
registers А 32 bit 32 bit (low-power 
arithmetic logic unit 32 bit 32 bit CMOS 
internal data path 32 bit 32 bit version 
external data path 8 bit 16 bit of 
real memory address 24 bit 24 bit NS16032 
virtual memory capabilities none 24 bit address with same 

(with MMU support) (16 megabytes) characteristics) 


sembly language. [This is an ambi- 
tious claim that will be verified only 
after advanced compilers have been 
written for this microprocessor and 
benchmarked. . . . С. W.] Tradi- 
tionally, high-level language рго- 
grams have taken up to three times 
longer or more to execute than 
assembly-language programs and 
have required substantially larger 
memory space. Information from 
users of NS16000-based systems leads 
us to believe that code produced by 
NS16000-based compilers averages 40 
percent longer than that produced by 
a human assembly-language pro- 
grammer. We have also found that 
such code is considerably more com- 
pact and runs faster than that pro- 
duced by compilers for the other 
major microprocessors. 

Consistent with its high-level lan- 
guage capability, the NS16000 family 
supports modular programming tech- 
niques that allow you to divide com- 
plex programs into simpler, indepen- 
dent tasks and routines, each of 
which you can easily link for maxi- 
mum efficiency. The NS16000 micro- 
processors even let you dynamically 
reconfigure and link together ROM- 
based software modules meant for 
any NS16000-based system. This can 
be done by using the NS16000 link 
table facility (to access both external 
software modules and global vari- 
ables) along with the "external" ad- 
dressing mode available to all 
NS16000 instructions. 

For more powerful performance in 
using high-level language programs, 


NS32032 NS32132 

32 bit 32 bit 

32 bit 32 bit 

32 bit 32 bit 

32 bit 32 bit 

24 bit 29 bit 
24 bit address 32 bit address 
(16 megabytes) (4 gigabytes) 


Table 1: An overview of the NS16000 family hardware (table 1a) and various configurations of the microprocessor (table 1b). 
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THE SOFTWARE-COMPATISLE 
NS16000 MICROPROCESSOR FAMILY 


NORMALIZED PERFORMANCE (8080) 


1975 
(1а) 
VAX-11/750 
1M 
SYSTEM 
COST 100K 
(DOLLARS) 
NS16032 
10K 
0.6 
(1b) 


1980 
CALENDAR YEAR 


ІВМ 4341 


М532132 


; 
d 
" 


) 


/ 


7 
dy 
F 
РА 


NS32032 gf y | 


NS16032 g7 / 4 
4 f — 2 


А 
4, A 


1985 


VÀX-11/780 


NS32032 


0.8 1 


PERFORMANCE ® 


Figure 1: The N516000 family facts and performance. Figure 1a shows the performance 
of various members of the NS16000 family, while figure Ib compares the performance 
of the NS16032 and NS32032 with that of several minicomputers and mainframes. 


the NS16000 features an instruction 
set with over 100 instructions, each of 
which is able to operate on up to five 
operand types. There are nine ad- 
dressing modes, five of which 
enhance the use of high-level lan- 
guages. In addition, all the code pro- 
duced by the NS16000 instruction set 
is totally relocatable. 


The NS16000 can execute opera- 
tions (including all shift, logical, and 
arithmetic instructions) with both 
values in memory —known as a "two- 
address" capability. Combined with 
such features as multiple-way branch- 
ing, a check instruction (to see if a 
value is within given limits), and 


string instructions, it becomes easy to 
write compact programs in both high- 
level and assembly languages. 

To carry out floating-point pro- 
cessing, memory management, or 
any other customized function for 
that matter, the NS16000 gives these 
operations to dedicated hardware. 
Such operations are made even faster 
by the use of special control and 
status lines that allow multiplexed 
inter-processor communication at 
speeds above normal processor-pe- 
ripheral data-interchange rates. For 
example, the NS16081 floating-point 
unit (FPU) can carry out a divide 
operation in only 8.9 microseconds 


(32-bit) and 11.8 microseconds 
(double-precision 64 bit) at 10 MHz, 
from 3 to 10 times faster than com- 
petitive units now on the market. 

A comparison of the NS16000 
family with popular minicomputers 
and mainframes now on the market 
shows how you can benefit from the 
high price/performance ratio of these 
microcomputers (see figure 1). 


True Mainframe Performance 

In order for a small microprocessor 
system to expand to the full capabili- 
ty of a mainframe, its architecture— 
the interface between the computer 
and its software—must optimize per- 
formance without compromising user 
protection. The system must accom- 
modate the largest of user applica- 
tions and yet remain cost-effective. 
Above all, it must be able to use the 
enormous software inventory now 
available on mainframes to avoid ob- 
solescence and minimize cost. At Na- 
tional Semiconductor, we decided 
that the most effective way to achieve 
these design criteria was by imple- 
menting the following features: a 
highly symmetrical architecture, 
high-level language support, modular 
software support; a powerful instruc- 
tion set, demand-paged virtual-mem- 
ory support, and a memory-manage- 
ment unit. 


Symmetrical Architecture 

In the context of machine architec- 
ture, symmetry is the degree to which 
any data type can be used with any 
instruction, with any addressing 
mode, and with any operand source 
or destination. Symmetry is of para- 
mount importance when implement- 
ing space- and time-efficient high- 
level languages. 


High-Level Language Support 
Programming in a high-level lan- 
guage (C, Pascal, PL/I, BASIC, FOR- 
TRAN, and COBOL, for example) is 
far more productive than program- 
ming in assembly language, which 
can be extremely tedious and time- 
consuming. А high-level language 
programmer often can produce the 
same number of debugged lines of 
code per day as an assembly language 
programmer; however, a line of high- 


April 1983 © BYTE Publications Inc 55 


level language code usually performs 
a far more complex operation than a 
line of assembly-language code. 

In the past, code generated by high- 
level languages required larger 
amounts of memory and took longer 
to execute. Depending on the com- 
piler, computer, and applications, a 
compiled program might be well over 
three times longer and slower than 
the best assembly-language program. 
The basic reason: most contemporary 
architectures were not designed to 
support compilers. 


The NS16000 family, with its sym- 
metrical architecture, general-pur- 
pose registers, and other features, has 
eliminated these architectural defi- 
ciencies. Designed specifically to sup- 
port high-level language compilers, 
the NS16000 family enables even 
relatively unsophisticated compilers 
to produce efficient code. 

Because they can more efficiently 
translate high-level languages, com- 
pilers on the NS16000 can actually 
generate instruction-code densities 
approaching those of assembly lan- 
guage. 

Another feature of the NS16000 is 
its expanded addressing capability. In 
addition to four standard addressing 
modes common to other micropro- 
cessors—register, immediate, ab- 
solute, and register relative—the new 
NS16000 has an additional five 
unique addressing modes oriented 
toward high-level languages: top-of- 
stack, memory, memory-relative, ex- 
ternal, and scaled-index. 

The top-of-stack (TOS) mode is 
useful for evaluating arithmetic ex- 
pressions in a high-level language 
quickly and with a minimum number 
of instruction bytes. Any operand, or 
both operands, of an instruction may 
be referred to by the top-of-stack ad- 
dressing mode. The operand is 
pushed onto the current stack, 
popped from it, or referenced without 
modifying the stack pointer. Most 
other microprocessors, which limit 
top-of-stack addressing to a small 
number of instructions, require 
several instructions to achieve the 
same result as one NS16000 family in- 
struction. 

The memory mode is similar to the 
standard register-relative mode, 
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Move instructions (5 instruction groups, 3 single instructions; total 18 instructions): 
These instructions move data among memory locations and registers. As with all instruc- | 
tion groups, the instructions that are part of an instruction group have three forms: byte (8 
bits), word (16 bits), and double word (32 bits). Here, this means that many move instruc- 
tions will work on 8-, 16-, or 32-bit quantities. 

i Integer arithmetic instructions (14 instruction groups; total 42 instructions}: This 
group includes addition, subtraction, multiplication, division, remainder, and modulus 
operations. 

Packed decimal instructions (2 instruction groups; total 6 instructions): The two 
operations are packed addition and packed subtraction. When used with 32-bit operands, 
this gives addition and subtraction instructions that work on 8-digit decima! numbers. 

Integer comparison instructions (3 instruction groups; total 9 instructions): One 
instruction allows a comparison of a value with a 4-bit constant; normally, operands can be 
8, 16, or 43 bits wide. 

Logical and Boolean instructions (7 instruction groups; total 21 instructions): 
These instructions perform logical and, or, xor (exclusive or), and complement functions. 

. Shift instructions (3 instruction groups; total 9 instructions): This group includes a 
rotate instruction and both arithmetic and logical shift instructions. 

Bit-manipulation instructions (7 instruction groups, total 21 instructions): This 
group includes various test, set, clear, and invert operations. 

Bit-field instructions (4 instruction groups, 1 single instruction; total 13 instruc- 
tions): This is a very useful group of instructions that allows you to interpret a series of 
bytes as a record of bits and manipulate arbitrarily placed subfields within this record. 

Array instructions (2 instruction groups; total 6 instructions) One instruction checks 
a value to see if it is within an acceptable range of values; the other is used to help index in- 
to multidimensional arrays. 

String instructions (3 instruction groups, 3 single instructions; total 12 instructions): 
This versatile set of instructions allows you to compare, skip over, or move strings. Various 


| options allow the operations to take place starting at the end of the strings, working 
backward, and to continue until a match either occurs or doesn't occur. 


Jump and linkage instructions (2 instruction groups, 16 single instructions; total 
20 instructions) This set of instructions includes jumps, subroutine calls, case-like 
multiway branches, returns, jumps to external routines, and debugging-related instructions. 

Microprocessor register instructions (5 instruction groups, 3 single instructions; 
total 18 instructions): These instructions manipulate the microprocessor's registers. 

Miscellaneous instructions (3 single instructions): This group includes a wait, a no- 
operation, and a diagnostic instruction. 

Floating-point instructions (4 instruction groups of 6 instructions each, 8 instruc- 
tion groups of 3 instructions each, 4 single instructions; total 52 instructions): This group in- 
cludes various floating-point arithmetic operations and instructions to convert to other | 
forms. These instructions are available only if the NS16081 floating-point unit is connected. 

Memory-management instructions (2 instruction groups, 4 single instructions; 
total 10 instructions): These instructions are available only if the NS16082 memory- | 
management unit is connected. 

Custom slave instructions (20 instruction types, most with more than one form): | 
These open-ended instructions allow you to interact with an unspecified "slave" processor 


` connected to the NS16000 family microprocessor. This scheme allows the NS16000 family | 
-to interact with performance-enhancing processors yet to be designed. 


Table 2: An overview of the NS16000 family instruction set. 


which allows memory to be accessed 
relative to one of four special-purpose 
registers. This mode simplifies many 
constructs needed by high-level lan- 
guage interpreters and compilers. 

The memory-relative mode is used 
to manipulate fields in a record and 
allows pointers located in memory to 
be used directly without having to be 
loaded into registers, as with other 
microprocessors. 

The external mode, unique to the 
NS16000, supports a modular soft- 


ware concept (to be explained later), 
allowing modules to be relocated 
without traditional code modification 
in linkage editing. 

The scaled-index mode is used to 
access elements in byte, word, 
double-word, or quadruple-word 
arrays. It computes the operand ad- 
dress from one of the general-purpose 
registers and a second addressing 
mode, which allows automatic index- 
ing into tables of 1-, 2-, 4-, or 8-byte 
entries. 


In general, high-level language pro- 
grams reduce software obsolescence, 
one of the major problems facing the 
computer user, because these pro- 
grams can be used on other systems 
with different architectures. In con- 
trast, assembly languages are tailored 
to a specific computer instruction set 
and are rarely transportable. 


Modular Software Support 

Because the very complexity of 
large programs is one of the major 
factors contributing to software unre- 
liability, decreasing the complexity 
increases reliability. Modular pro- 
gramming accomplishes this by divid- 
ing complex programming tasks into 
smaller and simpler subtasks, or 
modules, each of which performs a 
well-defined portion of the overall 
task, 

You can develop each module in- 
dependently of all other modules, 
without concern for inter-module ad- 
dressing or linking. Using this ap- 
proach, you can significantly reduce 
both software development costs and 
programming time. You can also in- 
crease program flexibility and simpli- 
fy operating-system design. 

Until the NS16000, microproces- 
sors could not easily implement the 
concept of modular programming in 
ROM (read-only memory) because 
program code had to be modified to 
access specific data blocks and exter- 
nal procedures in a system. This sig- 
nificantly limited the use of programs 
written in ROM, which is unfortu- 
nate because if modules could be put 
into ROMs, you could build a very 
helpful library of ROM-based mod- 
ules that could be used as needed in 
various applications. 

Software modularity is an impor- 
tant issue because it is included in the 
structure of many high-level lan- 
guages. For example, programs in 
Ada (a new Department of Defense 
high-level language) are composed of 
one or more subprograms, packages, 
or tasks, each of which can be com- 
piled separately. In Pascal, program 
modules may refer to variables, func- 
tions, or procedures contained in 
another module by the use of exten- 
sions to the language. 

Modular programs are more likely 


to be correct and are easier to under- 
stand; hence, they are readily modi- 
fied, maintained, and documented. 
And because inter-modular com- 
munication can be accomplished 
through well-defined interfaces, the 
inner operations of a module do not 
have to be known to another module. 

An important part of modular pro- 
gramming, especially to the software 
designer, is the operating system. Na- 
tional Semiconductor realizes that 
one operating system, however suc- 
cessful, is not a sufficient software 
base for a new microprocessor. Be- 
cause of this, the NS16000 will be 
supported by several choices in oper- 
ating systems. The Pick operating 
system is a generic system already in 
use at nearly 20,000 facilities on a 
variety of computer systems. In the 


One of the 
critical decisions 
made by designers of 
computer memory 
organizations concerns 
the “swapping” of 
data in and out 
of main memory. 


future, the following operating 
systems will also be available for the 
NS16000 family: Xenix (Microsoft's 
extended, licensed version of Bell 
Laboratories Unix); Oasis-16 (Phase 
One Systems); CP/M, Concurrent 
CP/M, and CP/NET (Digital Re- 
search Inc.); and the UCSD p-System 
(Softech Microsystem's version, mod- 
ified to use the NS16000's larger ad- 
dress space). Through these operating 
systems, you will have available a 
variety of application programs and 
programming languages. 


A Powerful Instruction Set 

In addition to symmetrical archi- 
tecture, modular software, and ex- 
panded addressing, high-level lan- 
guages on the new National Semicon- 
ductor microprocessor family are 
supported by a sophisticated instruc- 
tion set, which determines computing 
capability and programming effec- 
tiveness. 


In the NS16000, there are over 100 
instructions (see table 2), all chosen 
on the basis of their frequency of use, 
and each able to operate on up to five 
operand ty pes. Because the set is sym- 
metrical, instructions can be used 
(where appropriate) with any length 
operand, in any addressing mode, 
and with any general-purpose 
register. 


Demand-Paged 
Virtual-Memory Support 

While large-address-space рго- 
grams and multitask/multiuser en- 
vironments have always existed, 
microprocessors have had a hard time 
servicing them. Developed over a 
decade ago, the microprocessor was 
designed as a general-purpose device 
that was software programmable and 
therefore an alternative to a pro- 
hibitively expensive special-purpose 
chip. In addition, early micropro- 
cessors were rarely capable of ex- 
ceeding a memory address of 16K 
bytes. Even today, many micropro- 
cessor systems are limited to 64K 
bytes of total memory or memory 
segments. 

Basically, there are three aspects of 
memory organization: the entire 
memory structure, which is how the 
logical memory looks to the user and 
program; the mapping of logical 
memory to actual (physical) memory, 
called address translation; and final- 
ly, virtual memory, which is the ex- 
pansion of the computer's capability 
to include both physical or main 
memory and external secondary 
memory such as disk-drive systems, 
with switching between the two being 
handled automatically. 

The NS16000 uses a virtual mem- 
ory organization. This organization 
solves two problems: the need for 
logical address spaces larger than 
physical memory, and the expense in- 
curred by adding main memory. 
With virtual memory, the NS16000 
stores only a minimum of logical- 
address information in physical 
memory, with the remainder located 
in low-cost disk memory until that in- 
formation is needed to carry out a 
program instruction. 

The architecture of this memory 
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rithms have to match up incoming segments 
with available memory space. Invariably, the 
holes left in memory due to the variable size 


segments will result іп. . 


Figure 2: Fragmentation plagues segmented address space schemes. 


organization is uniform rather than 
segmented. In a uniform address 
space, addresses start at location zero 
and proceed uniformly until the en- 
tire logical space is filled. A seg- 
mented address space consists of a 
collection of smaller uniform address 
spaces. (See figure 2 for some of the 
problems with segmented address 
space schemes.) One of the critical 
decisions made by designers of com- 
puter memory organizations concerns 
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the "swapping" of data in and out of 
main memory. This task must be ac- 
complished quickly to carry out a 
program instruction, but additional- 
ly, the swap should contain as little 
unusable data as possible. The size of 
this swap is called a page, and in a 
uniform memory space, it can be any 
size the designer wants it to be. In a 
segmented memory system, the size 
of the swap is already determined by 
the size of the segment. The NS16000 


has the entire 16-megabyte virtual 
memory divided into 32,768 pages of 
512 bytes each. 


The NS16082 
Memory-Management Unit 
Successful management of the vir- 
tual-memory system is the function of 
the М516082 memory-management 
unit. In addition to translating the 
logical (virtual) addresses generated 
by the NS16032/NS16C032/NS$32032 
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Figure 2 continued 


microprocessors into physical ad- 
dresses, the memory-management 
unit can abort an instruction during 
execution by the microprocessor to 
load a nonmemory resident page and 
retry the same instruction immediate- 
ly afterward. This feature is unique to 
the NS16000 system and is fully im- 
plemented in hardware. 

Figures 3a and 3b give the logical 
and physical interconnections of the 
microprocessor and its memory-man- 


Saas L5K-BYTE SEGMENT 
SMALLER SEGMENT 


agement and floating-point units. Im- 
portant functions carried out by the 
memory-management unit are dy- 


namic address translation using 
memory-page tables, on-chip cache 
for most recently used page-table 
entries, instruction abort and retry, 
and system debugging. 

In dynamic address translation, the 
memory-management unit keeps 
track of the logical address requested 
by the microprocessor and its corre- 


. . fragmentation. This occurs when—as page segments are swapped—larger segments 
begin to be replaced by smaller segments, creating unused free space. ... 


. . Eventually, as memory begins to fill up and 
enough smaller segments replace large seg- 
ments, there will not be enough space to 
accommodate larger segments. ... 


...When this happens, the program must 
stop and wait for memory to be made 
available by operating-system intervention, or 
for completion of one or more tasks (which 
may take some time). 


5K-BYTE 


SEGMENT 


sponding values in physical memory 
at all times. To do this, it uses page 
tables containing pointers that indi- 
cate where to go in physical memory 
(see figure 4). Surprisingly, both page 
and pointer tables do not require 
large amounts of memory. An entire 
16-megabyte virtual-memory map 
will use only one 1024-byte page table 
to point to 256 pointer tables of 512 
bytes each for a total of 132,096 bytes 
devoted to mapping, or approximate- 
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Figure 3: Component interconnection in the NS16000 family. Figure 3a shows the logical interconnection of the microprocessor and 
its memory-management and floating-point units, while figure 3b gives an overview of the physical interconnections, 


ly 0.8 percent memory overhead. The 
memory-management unit NS16082 
provides an entire 16-megabyte vir- 
tual address space for each user. 

The address space itself is divided 
into fixed pages of 512 bytes each, 
which enables the NS16000 to trans- 
fer data into and out of memory 
quickly. 

When the microprocessor passes a 
virtual address to the memory-man- 
agement unit, the latter first attemps 
to match it with a special associative 
cache contained on the chip. This 
cache contains the 32 most recently 
accessed virtual addresses, as well as 
their translated physical addresses. If 
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the address requested by the micro- 
processor matches one of the 32 cache 
entries, the microprocessor is allowed 
access to the physical address im- 
mediately (see figure 5a), This 
virtual-to-physical address transla- 
tion can occur in just one clock cycle, 
or 100 nanoseconds with a 10-MHz 
microprocessor clock. However, if 
the requested address is not present in 
the cache, the memory-management 
unit must fetch both page and pointer 
table entries from memory before ad- 
dress translation can be performed 
(see figure 5b). This can take up to 20 
clock cycles, or 2 microseconds with 
a 10-MHz microprocessor clock. 


The memory-management unit's 
associative cache, which operates 
transparently to the user, is an ex- 
traordinarily powerful tool in en- 
hancing processing speeds. We have 
calculated that an address will be pre- 
sent in the cache about 97 percent of 
the time. This means that 97 percent 
of the data can be addressed with a 
typical virtual delay overhead of only 
one clock cycle. 

The memory-management unit's 
instruction abort and retry features 
are perhaps its most significant. After 
fetching and decoding an instruction, 
the microprocessor sends the virtual 
addresses of the operand to the mem- 
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ory-management unit. If the mem- 
ory-management unit decides that the 
information resides in main memory, 
it translates the virtual address to the 
physical address directly, allowing 
the microprocessor to operate direct- 
ly on the memory. 

However, if the data does not 
reside in one of the pages of main 
memory, the memory-management 
unit will initiate a page fault and send 
a signal to the microprocessor to 
abort its instruction. (А memory- 
access abort will also occur if the 
microprocessor tries to access a pro- 
tected section of memory.) Once the 
instruction has been stopped, any 
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register that had been altered by the 
instruction will be returned to its 
original state. 

A page fault is a hardware-gener- 
ated trap that, in essence, tells the 
operating system to bring in the miss- 
ing page containing the data from 
disk memory. (To signal whether a 
page or pointer-table entry is present 
in main memory or not, the page en- 
try contains a "valid bit" for that pur- 
pose.) 

Once a page fault is detected and 
an instruction aborted, the micropro- 
cessor then calls up the virtual- 
memory operating system routine, 
which locates the proper page con- 
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taining the data in peripheral memory 
and loads it into main memory (see 
figure 5c). If no room exists in main 
memory, it is swapped with a page 
that is determined to be the most ex- 
pendable (or least likely to be re- 
called). If the operating system can do 
multitasking, it is free to do other 
tasks while pages are being loaded. 
When the operating system has com- 
pleted its page swap, it executes a 
"return from trap" instruction and the 
aborted instruction resumes. 
Debugging is handled by the mem- 
ory-management unit with break- 
pointing and flow-tracing techniques. 
Breakpointing is a tool used to test if 
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Figure 4: Dynamic address translation in the NS16000 family. 


program execution is proceeding as 
planned. It can also be used to 
monitor data access. Often, a pro- 
gramming error may cause control to 
pass to a known location for some 
unknown reason. By using program 
flow tracing, the memory manage- 
ment unit follows the chronology of a 
program so that you can determine 
what went wrong. And because the 
memory-management unit’s debug- 
ging facilities use hardware rather 
than software, they do not add to 
program execution time; therefore, 
these facilities can be used in a pro- 


duction and a development environ- 
ment. 


The NS16081 Floating-Point Unit 

To understand how a floating- 
point unit can enhance an application 
area, you must first realize the advan- 
tages a floating-point unit brings to a 
microprocessor. First, all floating- 
point units allow a microprocessor 
system the flexibility of handling a 
great numeric range (either large or 
small) beyond the normal range of a 
microprocessor's registers. 

Several factors must be considered 


How Dow Jones News/ Retrieval Helps 


Successful investing takes more than instinct and hard work. 
To really take control of your investment future, you need 
fast, accurate information from a reliable source. The kind 
of information that comes from Dow Jones, the world’s 
leading provider of business and financial news. Now the 
publisher of The Wall Street Journal and Barron’s gives 
you instant, electronic access to this exclusive information 
in the convenience of your home or office. 


Here’s All You Need To Take Control 


All it takes is a personal computer, a telephone, a modem 
to hook them up, and Dow Jones News/Retrieval®. The 
Same service that’s the number one choice of active inves- 
tors and major corporations, including the top 15 U.S. 
banks and most brokerage firms. 


Track Stock Quotations 


Current stock quotes during market hours (delayed 15 to 
30 minutes from the floor of the exchange) for over 6,000 
companies. Yesterday’s closing. Today’s opening. Plus high/ 
low data, volume traded, and historical quotes back to 1978. 


A Powerful Investment Research Tool 
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Dow Jones News Wire (as recent as 90 seconds). Check 
news stories from The Wall Street Journal and Barron’s 
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files, SEC data; corporate earnings forecasts; detailed cur- 
rent and historical financial statistics; weekly economic 
updates; and other-important financial data. 


You Take Control Of Your Investments 


And now Dow Jones has in- 
troduced software you can 
bank on. Dow Jones Soft- 
ware helps you get on-line 
fast and makes it easier for 
the serious investor to analyze 
and manage data gathered 
from the News/Retrieval 
Service. 


It’s Easy And Inexpensive 


You need no specialized computer skills or technical know- 
how and it’s surprisingly inexpensive. The cost of the ser- 
vice is even tax deductible in many cases. Check your tax 
advisor for more information. 


Ask for a free demonstration at your nearest computer 
store or call the toll-free Dow Jones Hotline. 
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Personal Computers 


Е inan SNA/SDIC | 
| Network. [ 


When it comes to supporting 


VIRTUAL 
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ED ITCRUM 
- PHYSICAL 
ADDRESS 


(1 CLOCK 
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MAIN 
MEMORY 


PROCESSOR 


MEMORY MANAGEMENT 
UNIT (MMU) 
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Personal Computers in the DATA 
SNA/SDLC world, we (5a) 
р wrote the book: РСГв 
| ек» UE — _ 22. PAGE-TABLE 
2 of з the PCI T niai | —— — 


1076 protocol converter 
provides SNA/SDLC 3270 
support, brings information on your 
SNA host to the Personal Computer's 
diskettes - and more. 


D Send me the PCI Personal Computer 
Support book. 

О Send me information on the software 
packages that permit transfer of files 
between PC diskette and SNA/SDLC 
mainframe host: 

O PCI 7887+ for 3270 emulation 

D PCI 5156+ for Sys 34/38 emulation 


MEMORY -MANAGEMENT | PHYSICAL ` 
UNIT (MMU) ADORESS 
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| | CLOCK CYCLES) | | 
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VIRTUAL 


О Send information on all PCI Products. ADDRESS 
D PCI 1076 
MAIN 
PROCESSOR MEMORY 
Name 
MEMQRY-MANAGEMENT 
Company Name UNIT (MMU) 
City State Zip 
DATA 
Phone (Sc) 
PROTOCOL Figure 5: Memory access through the NS16082 memory-management unit. If the page- 
6150 Canoga Avenue, Suite 100 table entry (PTE) is in the cache memory of the memory-management unit and the pro- 
Woodland Hills, CA 91367-3773 gram page is in memory (figure 5a), data addressing is completed in only one clock cycle 
(800) 423-5904 (213) 716-5500 (100 nanoseconds with a 10 MHz system clock). If the page is resident in main memory 


(In California} but the PTE is not in the cache memory, a page-table entry must be fetched from main 


memory (figure 5b), normally requiring up to 20 clock cycles (2 microseconds). If the 
page is resident in disk memory, it must first be swapped into main memory (figure 5c), 


after which it is treated as in figure 5b. 


when designing a floating-point unit 
into a system. These include the 
method for handling a specific opera- 
tion or instruction, the permissable 
length of actual data (operands), the 
amount of support that the floating- 
point unit expects from the rest of the 
system, and the interconnection 
schemes to enhance data communica- 
tions to and from the chip. 

The design of the NS16000 family 
fully supports 32-bit and 64-bit preci- 
sion floating-point calculations 
through its NS16081 floating-point 
unit (FPU); the unaugmented micro- 
processor will handle 8-, 16-, and 


| 


32-bit fixed-point calculations. The 
NS16081 contains eight general-pur- 
pose onboard 32-bit registers, which 
you may use to provide either a sin- 
gle-precision (32-bit) or double-preci- 
sion (64-bit) number (see figure 6). 
While the eight general-purpose 
registers are reserved for actual data, 
a ninth 32-bit status register holds 
both control and error information. 
Control options include enabling 
microprocessor traps and floating- 
point error conditions and setting the 
operand rounding mode. Error condi- 
tions include traps for overflow, 
underflow, illegal division (division 
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8 BITS 
(BIAS OF 127) 


1-BIT 


64-BIT 


11 BITS 
(BIAS OF 1023) 


(6a) 


FPU SYSTEM IMPLEMENTATION 


23 BITS 


52 BITS 


16- ВІТ DATA BUS 


Figure 6: Floating-point numbers in the NS16000 family. Figure 6a shows the NS16000 
format for standard (32-bit) and long (64-bit) floating-point numbers. Figure 6b shows 
an overview of the physical interconnection between the microprocessor and the 


floating-point unit. 


by zero), illegal instructions, inexact 
results, and undefined operand (for 
example, all-zero or all-one expo- 
nents). The programmer can individ- 
ually enable or disable all the traps. 
Unlike other microprocessor sys- 
tems that support floating-point oper- 
ations, the NS16000 architecture 
makes available to the floating-point 
unit all the system addressing modes, 
which aids efficient data handling. 
For example, in a scaled-index mode, 
an entry in a large array of floating- 
point data elements may be addressed 
by its logical index rather than by its 
physical address. This not only facili- 
tates finding the data, but eliminates 
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wasting time with unnecessary pro- 
gramming schemes. 

Used in conjunction with the 
NS16082 memory management unit 
to simplify large-memory manage- 
ment and data retrieval, the NS16081 
floating-point unit becomes an even 
faster and more efficient data crunch- 
er, For example, not only are a full 16 
megabytes of virtual memory avail- 
able for data storage, but all of the 
data-retrieval, dynamic-address, and 
memory -protection capabilities of the 
memory management unit become 
part of floating-point routines. 

The instruction set of the NS16081 
floating-point unit is compatible with 


the proposed IEEE floating-point 
standard; its instruction set is sum- 
marized in table 2. The floating-point 
instructions use the same addressing 
modes as the other NS16000 instruc- 
tions. 

For greater speed, separate pro- 
cessors in the floating-point unit 
operate on each of the three principal 
segments of a number residing in 
either a 32-bit or 64-bit register—all 
under control of microcode. The first 
segment (containing 1 bit) is reserved 
for the sign, the second segment (8 or 
11 bits) for the exponent, and the 
third segment (23 or 52 bits) for the 
fraction or mantissa. 


Conclusions 

The simplicity and efficiency of 
some of the concepts discussed here 
might lead you to believe that 
popular large computer systems 
would have integrated these features 
into their designs long ago. Not so. 
The IBM 360, 370, 43xx, and 30xx, 
for example, well known for their 
number-crunching abilities, do not 
possess symmetrical architectures, 
nor do they show much support of 
high-level languages and modular 
software. And—despite their high 
cost—these large systems currently 
offer no more than 16 megabytes of 
virtual memory. In these systems, 
sophisticated functions are carried 
out by slow, complex software, with 
lost time being made up by speedy 
(and costly) parallel-processing hard- 
ware techniques. 

Digital Equipment Corporation's 
VAX minicomputer systems, on the 
other hand, do have a high degree of 
symmetrical architecture and support 
virtual memory. As a result, they 
offer a full 32-bit, 4-gigabyte virtual 
memory but at a cost some 20 to 30 
times that expected for systems now 
being developed by manufacturers 
using National Semiconductor’s new 
16-/32-bit NS16000 family. 

In short, the NS16000 family offers 
features formerly available only in 
much larger systems but in a combin- 
ation not available on any one sys- 
tem. This family of microprocessors 
promises to be the foundation of a 
new generation of high-performance, 
low-cost computers. ill 
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power, saving an expansion slotand no AC power 
сога, And they con be mixed in any combination 

on the daisy-choin. At 572 KBytes, theAl43 mokes 
a truly viable backup device for the ProFile Hard Disk. 

At 286 KBytes, the A73 gives you а lot more 
capacity than a Disk II] drive. 

The A3 offers identical capocity — ond is on 
excellent choice for second drive compatibility in 
the Apple 11 emulation mode. 
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THE NEW ATARI 1200XL HOME COMPUTER 
MAKES SOPHISTICATED GRAPHICS AND 
SOUND SO EASY TO PROGRAM. 


ONLY the new ATARI 1200XL Home Computer combines cus- 
tom microchip technology with 64K RAM computing power to de- 
liver graphics and Ud ess that are so easy to program. The 
ATARI 1200XL has 11 graphics modes and 5 text modes. (The Commo- 
dore 64 and Apple І-е have only 2 graphics modes and 1 text mode.) 
Additional text and graphics modes allow users to easily program 
sophisticated graphics effects with relatively few commands, taking 
full advantage of the 256 color variations available. The sound capa- 
bilities of the ATARI 1200XL are also easy to program. Four distinct 
“voices” spanning 31/2 octaves are controlled by a separate microchip, 
leaving the principal microprocessor chips free to perform other tasks. 

ONLY the ATARI 1200XL offers a keyboard featuring 8 pro- 
grammable function keys controlling 16 functions in a 64K computer. 
(That's twice as many as the Commodore 64). Four new function 
keys enable you to lock and unlock the keyboard electronically, disable 
the screen DMA for faster processing time, generate European lan- 
guage or graphics characters, turn the keyboard sound on and off or 
access the one-touch cursor control. The unique user-definable "help" 
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key permits users to self-test ROM, RAM, audio-visual circuitry and 
keyboard functionality or call up assistance within complex programs. 
For even more help, Atari gives you a toll-free number to call for 
product and technical information (800) 538-8543, in California 
1-(800) 672-1404. 
ONLY the ATARI 1200XL offers you a home computer com- 
patible with virtually all ATARI Computer peripherals and software 
(compatibility that other new computers like the Commodore 64 don't 
offer). There are over 2,000 programs and seven programming lan- 
guages currently available for the ATARI 1200XL. New programs like 
AtariWriter" and languages like ATARI Microsoft BASIC, Assembler 
Editor, PILOT, Pascal, ATARI BASIC, Forth, and Macro Assembler offer 
you even greater programming challenges and flexibility. 

ONLY Atari puts so much more in the new 1200XL Home 
Computer so you get so much more out of it. 
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Design Philosophy Behind 


Motorola’s MC68000 


Part 1: A 16-bit processor with multiple 32-bit registers. 


In the mid 1970s at Motorola, a new 
idea was taking shape. As more and 
more demands were being made on 
the MC6800 family of microproces- 
sors, the push was on toward develop- 
ing greater programmability of a 
16-bit microprocessor. A project to de- 
velop the МС68000, known as 
Motorola’s Advanced Computer Sys- 
tem on Silicon (MACSS), was started. 

The project team began with the 
freedom to design this entirely new 
product to best fit the needs of the 
microprocessor marketplace. Devel- 
opers at Motorola explored many 
possibilities and made many difficult 
decisions. The result can be seen in 
the MC68000, viewed by most indus- 
try experts as the most powerful, yet 
easy to program, microprocessor 
available. In this first of four articles, 
I will discuss many of the philo- 
sophies behind the design choices that 
were made on the MC68000. 

Many criteria can qualify a 
processor as an 8-, 16-, or 32-bit 
device. A manufacturer might base its 
label on the width of the data bus, 
address bus, data sizes, internal data 


About the Author 
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direction of the MC68000 family of processor 
products for Motorola. 
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paths, arithmetic and logic unit 
(ALU), and/or fundamental opera- 
tion code (op code). Generally, the 
data-bus size has determined the 
processor size, though perhaps the 
best choice would be based on the size 
of the op code. I'll talk a bit about 
these features and then show how the 
MC68000 is both a 16- and 32-bit 
microprocessor. 


Shaping a Design 

Designers must make hundreds of 
decisions to shape the architecture of 
a new microprocessor. The needs of 
the users of the new product must be 
considered as the most important 
factors. After all, the users are the 
ones who really need a functional 
product, and if they are not happy 
with the features or performance, 
they will keep looking for a better 
alternative. 

Unfortunately, it may be impossi- 
ble to meet all of the needs of the 
users due to certain design limita- 
tions, The design must be inexpensive 
enough to produce in mass quantity. 
Also, current technology will permit 
only certain types and numbers of 
circuits to be manufactured on a 
silicon chip. These are the foremost 
factors that dictate the upper limits of 
the capabilities of a microprocessor. 

In planning the new 16-bit MACSS, 
designers had to make a decision 


concerning the general architecture 
first. What should it look like? A 
great deal of software written for the 
MC6800 family already existed. A 
processor that provides enhance- 
ments over an older processor, yet 
can run all of the programs for the 
older processor, has a real asset: it 
can capitalize on the existing software 
base. This may attract users by ensur- 
ing that they won't have to rewrite at 
least some of their programs. 

Unfortunately, architectures, such 
as the early 8-bit microprocessors, 
were rather crude. Because they were 
designed to replace logic circuits, not 
enough thought was put into the 
software aspect of the parts. Their 
instruction set was oriented toward 
hardware. The designers did not con- 
sider carefully the future of these 
products, their expandability and 
compatibility. To try to design a 
microprocessor to be compatible with 
the older 8-bit parts was limiting. 

Designers at Motorola decided that 
the new MACSS should be the fast- 
est, most flexible processor available. 
They would design it for program- 
mers, to make their job easier, by 
providing functions in a way that 
most programmers could best use 
them. 

Early on, it appeared that to havea 
really powerful new generation of 
microprocessors, a totally new 
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It's the professional computer system that includes 
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the market today. 


The ACE 1200 has everything you'll need 
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modem, printer, back-up disk drive and 
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the enormous selection of Apple programs 
and peripherals because the ACE 1200 is 
hardware- and software-compatible with 
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the Apple Il. And, with the built-in CP/M card, you 
can run both Apple Папа CP/M programs. Franklin's 
CP/M operates three times as fast as many com- 
peting systems, drastically reducing processing 
time for most business applications. 


The Franklin ACE 1200—the most extraordinary value 
on the market today. Call or write today for 
the name of your local authorized Franklin 
dealer. 
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Apple is a registered trademark of Apple Computer Inc. 
CP/M is a registered trademark o! Digital Research Inc. 
VisiCalc is a registered trademark of Visi Corp. 
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MC6800 OP CODE 


US SS 
REGISTER 
0-A 
1-B 


Y 
ADDRESS MODE 


00- IMMEDIATE 


01 - DIRECT 
10- INDEXED 


11-EXTENDED 


¥ 
OPERATION 


$0 - SUBTRACT 
1- COMPARE 
2- SUBTRACT W/CARRY 
4-AND 
5 - BIT 
6- LOAD 
7- STORE 
8- EXCLUSIVE OR 
9- ADD W/CARRY 
A-OR 
B- ADD 


Figure 1: Op code organization for the MC6800. This processor is limited in its abilities 


because of its 8-bit size. 
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] OF 8 REGISTERS) 


OR 


OPERAND SIZE 
16 BITS 
(8,16, OR 32 BITS) 


Figure 2: The MC68000 ADD instruction op code shows the power available with 
16-bit operations. Multiple registers with variable operand sizes and a large address field 
give a programmer tremendous flexibility in programming. 


architecture should be used and that 
earlier designs should be considered 
as examples rather than as models. 
This gave the MC68000 designers the 
freedom to introduce completely new 
concepts into microprocessors and to 
optimize the functionality of the new 
chip. 

The planners decided there was one 
area in which ties to the 8-bit product 
family would be advantageous with- 
out exception. That area was in pe- 
ripherals. Motorola decided that this 
new 16-bit microprocessor would 
directly interface to the 8-bit 
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collection of MC6800 peripherals. 
Because so many input/output (I/O) 
operations are 8-bit oriented, it 
seemed logical to retain this 
compatibility even though the 8-bit 
microprocessor interface would 
naturally be about half as fast as a 
comparable 16-bit. Compatability 
with 8-bit MC6800 peripherals had the 
added benefit of immediately 
ensuring support of the new micro- 
processor with a complete family of 
peripheral chips, rather than requir- 
ing a wait of perhaps years for 16-bit 
versions to become available. 


Expanded Capabilities 

A properly designed 16-bit micro- 
processor has many advantages over 
the most sophisticated 8-bit micro- 
processor, especially to the 
programmer (see figures 1 and 2). The 
8 bits of op code for the smaller 
processor provide only 256 different 
instruction variations. This may seem 
to be a lot at first glance, but consider 
the following. 

If the microprocessor has two reg- 
isters from which to move and ma- 
nipulate data, those two registers 
require 1 bit for encoding the op 
code. If four different addressing 
modes are offered for accessing mem- 
ory data, these require 2 more bits for 
encoding. This leaves the micropro- 
cessor with only 5 bits with which to 
encode the operation to be per- 
formed. Only 32 different operations 
can be performed. 

Now admittedly this is plenty of 
operations for most applications, but 
realize that only two data registers 
and four memory-addressing modes 
are not very many to someone doing 
serious programming. Registers are 
there for fast data manipulation, and 
constantly swapping the contents of 
too few registers is not very fast. A 
more powerful microprocessor would 
have many registers, and they would 
all have to be accessible by the 
different operations. 

Additionally, the more addressing 
modes you have for accessing mem- 
ory data, the more efficiently you can 
get values in memory. Obviously, 8 
bits of op code cannot give the micro- 
processor both the variety and the 
number of operations that a good 
16-bit microprocessor can. With 
64,000 different instructions possible 
in a 16-bit op code, you can perform 
far more complex operations. 

This, then, is the real advantage of 
16-bit over 8-bit microprocessors to 
the programmer. A 16-bit micropro- 
cessor will have twice the data-bus 
width of the 8-bit version. This wider 
bus allows twice as much information 
to go in and out of the processor in 
the same amount of time. This can, 
with proper internal design, almost 
double the rate at which operations 
take place over the rate of a similar 
8-bit machine. Sixteen-bit micropro- 
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. . . ће CYBERDRIVE for the IBM Personal Computer 


13.5 or 27 million bytes of disk capacity in a single cabinet with 
an integrated mini-cartridge tape for secure data backup. 


Setting an exciting new microcomputer standard, the 
CYBERDRIVE' combines a full package of features. 

It offers new, higher performance levels, with an inte- 
grated business-oriented backup device. 

As the CYBERDRIVE is made available for other systems, 
media transfer is assured regardless of the host hardware or 
Operating System. 

The CYBERDRIVE slashes the seek time dramatic- 
ally —e.g. the usual 5 Megabyte stepper-motor Winchester 
disk offers average seek time typically in the range of 100 to 
200 milliseconds (incl. head settling). 

With the CYBERDRIVE, the average seek time across 
more than five times as much data is only 33 milliseconds 
(inci. head settling). 
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a peak transfer rate of 1 million bytes per second, make the 
CYBERDRIVE a performance champ! 

The integrated mini-cartridge tapes used for backup of 
data allow dumping of (for example) 10 million bytes of data 
in about 10 minutes... much faster than other tape or floppy 
disk backup techniques. Hardware read-after-write error 
checking is incorporated in the tape device. 
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p-System " 
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NCI now offers 
Version IV.1 which includes: 


€ RAMdisk 

€ Subsidiary Volume Support 

e 8087 Numeric Coprocessor Support 
€ FASTER Long Integers (2x) 
€ FASTER Floating Point (3x) 
e 25% greater floppy storage 

e Floppy Write Verification 

€ Asynchronous Serial 1/O 

© Extended memory codepool 
e 8086/87/88 Macro Assembler 
e 8087 Native Code Generator 
€ program caller unit 

€ peneralized sort unit 

ө 32 bit seek 

e FASTER Seek 

@ FASTER Turtlegraphics 

@ Adaptable Support 

e PC DOS Filer Utility 

@ Background Spooler 


Also available 


@ PFAS Pascal File Access System 
@ Hard Disk Support 

@ Advanced Systems Editor 

@ Sprinter text formatter 

€ QuickISAM/PascallSAM/SuperDB 
€ QuickForm/PascalForm 


Available for 


e IBM pc 
e Victor 9000 


TM Regents University California 
TM IBM Corporation 


For more information call 


Network Consulting Inc. 
Discovery Park 
Suite 110-3700 Gilmore Way 
Burnaby, B.C. Canada V5G 4MI 


604-430-3466 
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MC68010 

Motorola has recently developed an 
improved version of the MC68000: the 
MC68010. It is completely compatible 
with object codes of earlier versions of 
the 68000 and has added virtual mem- 
ory support and improved loop in- 
struction execution. 

By using virtual memory techniques, 
the 68010 can appear to access up to 16 
megabytes of memory when con- 
siderably less physical memory is 
available to a user. The physical mem- 
ory can be accessed by the micropro- 
cessor while a much larger "virtual" 
memory is maintained as an image on a 
secondary storage device such as a 
floppy disk. When the microprocessor 
is instructed to access a location in the 
virtual memory that is not within the 
physical memory (referred to as a page 
fault), the accessis suspended while the 
location and data are retrieved from 
the floppy disk and placed into 
physical memory. Then the suspended 
access is completed. The 68010 
provides hardware support for virtual 
memor y with the ability to suspend an 
instruction when a page fault is 
detected and then to complete the 
instruction after physical memory has 
been updated. 


cessors should give the programmer 


| far greater flexibility in coding and 


perform similar operations in less 
than half the time of an 8-bit micro- 
processor. 


Memory Accessing 

Users of the 8-bit microprocessors 
originally had difficulty imagining 
what kind of programs could fill up 
64K bytes of memory. Many systems 
had no more than 8K bytes of ROM 


| (read-only memory) and RAM (ran- 
| dom-access read/write memory). But 


as time went on and the general 
software base grew, systems with up 
to 64K bytes of memory became more 
prevalent. Either code had to become 
more efficient or ways of fitting more 
than 64K bytes of memory in a sys- 
tem had to be developed. Sixteen-bit 
microprocessors could make code 
more efficient. 

In planning MACSS, designers 
foresaw that the 16-bit, 64K-byte ad- 
dressing range of popular 8-bit micro- 


The MC68010 uses instruction con- 
tinuation rather than instruction 
restart to support virtual memory. 
When a page fault occurs, the micro- 
processor stores its internal state on the 
supervisor stack. When the page fault 
has been repaired, the previous 
internal state is reloaded into the 
microprocessor, and it continues with 
the suspended instruction. Instruction 
continuation has the additional ad- 
vantage of handling hardware support 
for virtual I/O devices. 

As mentioned in the body of this 
article, the 68000 uses a prefetch queue 
to improve the speed of instruction 
execution. The 68010 goes one step 
further by making the prefetch queue 
more intelligent. Detection of a three- 
word looping instruction will put the 
microprocessor into a special mode. In 
this loop mode, the microprocessor 
will need only to make data transfers 
on the bus, because it latches up the 
queue and executes the instruction 
repeatedly out of the queue. Once the 
termination condition for the loop is 
reached, normal operation of the pre- 
fetch queue is resumed. This operation 
is invisible to the programmer and 
provides efficient execution of 
program loops. 


processors would be quickly out- 
grown by the newly proposed micro- 
processor. Each additional bit of 
address could double the addressing 
range of the processor. 

Look at the techniques of expand- 
ing beyond a 16-bit addressing range 
and analyze the design trade-offs (see 
figure 3). You could extend the 
addressing range of early computers 
and minicomputers simply by ap- 
pending some additional bits to the 
most significant of the 16 address 
bits. These additional bits were 
usually stored in ап additional 
register, the page register. This 
method is called paging, because you 
work out of one page at a time. The 
page is set manually, and the lower 
16-bits of address are included in the 
instruction stream or registers. 

Paging has the advantage of being 
quite simple to implement in the 
processor. No real circuit change is 
needed over the straightforward 
16-bit addressing, because all the 


Microsoft SoftCard systems 
introduce your Apple to thousands 
of new programs. 


More powerful Apples.When you plug a SoftCardm system software manufacturer. The very first. Today, 

into the Applee Il, II Plus, or lle, you're adding the ability Microsoft software is running on well over 
to run thousands of CP/ Me-8O-based programs. Word a million computers, worldwide. 
processing, data-base management, analysis and forecast- With a reputation for dependability 
ing programs—SoftCard gives your Apple access to 2 апа consistent product 
thousands of software tools for use in your business Ж enhancement. 

or home. "m Ask your dealer. Ask about the 
Premium capabilities. Apple ll or Il Plus owners superior application programs the 
who want even more can add the Premium SoftCard and Premium System make 
System. In addition to CP/M-80, it provides available to your Apple—high quality 
8O0-column upper-and-lower case video programs for almost every area of home, 
and a 16K RAMCard. Apple lle owners ЖОСА business and professional use. Then ask for a 
can have all this on a single card— x. demonstration of the complete SoftCard, 

the Premium SoftCard lle. Premium System, or SoftCard lle. And introduce 
Two computers in one. Any your system to some of those thousands of new 
of these systems turns your programs. 


Apple into two computers. One 
that runs Apple software and BETTER TOOLS FOR MICROCOMPUTERS 
MICRSSOFT. 


another that runs CP/M-80. Which 
means you'll double the utility of your 

MICROSOFT CORPORATION 
10700 NORTHUP WAY 


computer. | 

Complete solutions. The SoftCard, Premium 

you need. Easy-to-install circuit boards. The CP/M-8 BELLEVUE, WASHINGTON 98004 
operating system. Microsofte BASIC. And the utilities you 

need to manage CP/M-80 files. Microsoft is a registered trademark, and SoftCard and the Microsoft 
Why Microsoft? Microsoft was the first microcomputer logo are trademarks of Microsoft Corporation. 


You a 1 rent Hewlett Packard's 64000 Logic 
Development. System . . . Including logic state 
artalysis plus timing analysis .-.. . off-the-shelf 
throughout North Americal You can develop - 
products based on virtually any 8-bit or 16- 
bit microprocessor in existence. Quickly. 
Inexpensively. Renta] periods as short as 30 
days. Or as long as you want. Call now. 


GSA Contract #GS-04S-23560. 


GENSTAR 


Rental Electronics, Inc. 
(800) 227-8409 


In California (213) 887-4000 • (415) 968-8845 • (714) 879-0561 


PTS Badii cn DRE = com mr riy ta rueda api] 


| О It sounds great. Tell me тоге! Call O I'm particulary interested in the | 
| Ир PME = ف‎ following equipment: | 
[] Send me your new Rental Catalog. 
| O l'd like a copy of your “like new" | 
| equipment for sale catalog, too. | 
| NAME_ TITLE | 
| ORGANIZATION | 
| ADDRESS r -MAIL STOP | 
| CITY/STATE/ZIP | 
| TEPEPHONER — © — — | 
Please complete coupon and mail to: Genstar Rental Electronics, Inc., 6307 
| De Soto Avenue, Suite J, Woodland Hills, CA 91367 | 


L B483 $ Genstar Rental Electronics, Inc. 1982 
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LINEAR 


Иш 


00000000 


PAGED 
(PAGE REGISTER!: 
(ADDRESS REGISTER! 


FF:FFFF 
FF:0000 


B 
= 


SEGMENTED 
(SEGMENT REGISTER): 
(ADDRESS REGISTER) 
ARE ADDED 


2C:FFFF 
2C:0000 


A5;FFFF 
A5:0000 


Figure 3: Three methods of addressing 
memory. The Linear method arranges a 
contiguous memory area. The Paged 
method organizes memory into blocks or 
pages of а prescribed length. The 
Segmented method gives each user or 
program a specific area in memory. Both 
the Paged and the Segmented method 
give the programmer access to only a 
small portion of memory. 


expansion is done simply by append- 
ing bits to the core. It also has the 
advantage of having fairly dense 


| code, because only 16 bits of address 


are carried around in the instructions. 

However, there are many dis- 
advantages to paging. The program- 
mer is limited to accessing only the 
particular page of memory that 
happens to be set in the page register. 
To be assured that the right page is 
being used requires a check to see 
what is currently in the page register, 
possibly saving that page number, 
and loading the register with the 
desired page number. This takes time 
and requires both additional thought 


by the programmer and additional 
Text continued on page 80 


BASF QUALIMETRIC 


A TOTALLY NEW DIMENSION OF QUALITY 


FlexyDisk 


* Contact BASF for warranty details. © 1982, BASF Systerns Corporation, Bedford, MA 


From BASF comes a totally new 
level of excellence in magnetic 
media the Qualimetric stan- 
dard, a standard so advanced 
that BASF FlexyDisks? are confi- 
dently backed by an extraordi- 
nary new lifetime warranty.* 
The Qualimetric standard is 
maintained without compro- 
mise through every step of BASF 
design, production, inspection, 
and testing...reflecting an 


| unwavering BASF commitment 


to media fidelity and durability. 

Our FlexyDisk jacket incorpo- 
rates a unique two-piece liner 
that not only traps damaging 


debris away from the media 


surface, but also ensures pre- 
cise media-to-head dlignment. 
Тһе result—certified 100% 

error-free performance, backed 

by BASF's exclusive lifetime 

warranty * 

Eor information security, 
tomorrow and beyond, look for 
the distinctive BASF package 
with the Qualimetric seal. Call 
800-343-4600 for the name of 
your nearest supplier. 
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ompute While You 


Your computer is a real whiz 
when it comes to time. Like 
you, it works fast. But most 
printers don’t. Most printers 
are slow If you ever have to 
wait for your printer you are 


wasting time. Valuable time. 
But with Microfazer, there's 


no more waiting. 
Microfazer is үг = 
the print buf- aT 
fer that frees 
your compu- 
ter. That lets it 


any data processing environ- 
ment, its truly the “any 
computer any rinter" buffer 
With models for any data 
transmission need. Serial or 
parallel. Or to interface in- 
compatible devices. And 

, theres always the 


ram Quality. 
The assurance 
you are getting 
the finest 
buffer avail- 


traditional Quad- 


the Buffer that 


MICROFAZER 
REMEMBERS IT ALL 
Microfazer stores data from 
your computer in its own 
memory, then sends it to 
the printer at a rate the 
inter can handle. And 
icrofazer can be expand- 
ed at any time to meet all 
ur future requirements. 
e print buffer that offers 
512K of memory—a full 
half-megabyte—M icrofazer 
can handle any butter task. 


Р able. ford Processing. 
work fast. That 5 b Жы 
helps you work ъ се А 
faster, too. LONN 
THE “ANY Wy, 
COMPUTER ANY 
PRINTER” BUFFER 
Microfazer goes with any- 
thing. Printers. Plotters. 

gm. Even 
„ a modems 
ч Perfect 
РА for | 
— өле. . — R 
QUADRAM QUALITY Ё 
See us at Como эх, Booth 2536, | | 2 = >: >. 


с ы б-ди ды 
In Atlanta, April 26-29. | 


Available at retail stores worldwide. 


Print with Microfazer, 


You name it. 


So stop worrying about 

losing vital data because 
‘ou run out of buffer space. 
Whatever the job—no 
matter what the size 


Microfazer remembers it all. 


BUT MICROFAZER 
REMEMBERS MORE... 
Microfazer remembers to 
give you the hardware tea- 
tures you're looking tor in a 
print butter. Features that 
include a Ready LED, 
manual Reset and Pause/ 
Copy buttons. And Micro- 
fazer comes in a variety 
of convenient 
sizes. To 


stand alone or stack with 
other peripherals. To snap 
onto the back of the pop- 
ular Epson printer. Тегі 
even а model that plugs 
inside an Epson! 


` umeen j 


—— ; 
* M * 
ӘӘ, |е = 
o rS 
we T£. [rw vof F 


AND PRICED 
RIGHT, TOO © 
And with Microfazer you 
don't have to wait because 
of price. Parallel to parallel 
versions start at $159 
(SK), serial to par- 


allel and par- 
alle 


ers It 


Special version ` 
for attaching direcely 
to the popular Epson printer. 


to serial versions start at 
$199 (8K with cable), and 
serial ro serial versions start 
at $229 (8K with power 
supply). 


Available in models from 
SK tO 512K. 


So stop waiting on your 
printer. Compute while 
'Ou print with Microtazer. 
bull never have to wait 
A 


MICROFAZER. 
THE PRINT BUFFER. 
THAT REMEMBERS IT ALL. 


QUADRAM | 
CORPORATION 


A Division ot Intelligent Systems. 


4357 Park Drive / Norcross, Ga. 30093 / (404) 923-6666 


TWX 810-766-4915 (QUADRAM NCRS) 


code in the software. This additional 
code typically takes up the room 
saved by carrying around only 16 bits 
of address. 

One way to get around the single- 
page limitation of paging is to 
provide many page registers. Other 
characteristics that determine which 
register will be active on a particular 
bus cycle include instruction fetch, 
data read/write, and stack access. 
While these additional registers give 
the programmer access to more than 
one page at a time, there is still only 
one page available for each type of 
access. 

Some extensions to paging came 
out to compensate for some of the 
losses experienced in paging. 
Segmentation, for example, follows 
the same general principles of 
pagination. The key difference in 
segmentation is that the page number 
becomes a segment number and the 
segment number is essentially added 
to the core 16-bit address. This allows 
some relocation of the core address 
but still forces the programmer to 
check that the desired segment is 


Did You Hear 
the One About 
the Computer 


That ‘Talks? 


It’s no joke. 


With the ECHO speech synthesizer 
from Street Electronics whatever you 
type on the keyboard, your computer 
can say. The ECHOS text-to-speech 


loaded, and limits the range of any 
segment to only 64K bytes of 
memory. 

To a programmer, the simplest 
address technique is a direct address- 
ing of any memory location. This 
would be without regard for whether 
the wanted data is near recently 
accessed data or whether it is miles 
away. The programmer wants a 
linear view of data, that is, the ability 
to specify a very simple, albeit long, 
address that will access any data. 

Now, beyond the processor's mem- 
ory-addressing method, memory 
management is sometimes used. With 
it more sophisticated systems dynam- 
ically relocate or control the various 
blocks of memory. This is done for 
protection purposes in larger systems. 
The advantage is that you can protect 
one user's work space from the de- 
vastating effects of another user's 
poor programs running amuck. To 


this end, a separate memory manage- | 


ment unit (MMU), in conjunction 
with the operating system, performs 
some addition to or translation of an 
address. This technique may sound 


similar to paging and segmenting 
memory, but this is done to serve a 
completely different purpose, and in 
a different way. The application 
program writer never sees this 
memory management and writes 
code as though the entire memory 
were available. 

To expand the memory space on 
the MACSS, the best option, though 
not the easiest to implement on the 
chip, is a linear address space. This 
space is not broken up by paging, 
segmentation, or banking schemes. It 
is a very simple addressing technique, 
requiring the least effort by the 
programmer, while still allowing 
more advanced operations such as 
memory management. 

A linear address is simply a 
straightforward 32-bit, for example, 
address. The address space is not 
broken up into blocks; and it is 
contiguous. Accessing such an 
address merely requires the 
expression of the 32-bits in the 
instruction or using a single address 
register. For convenience, if the upper 
16 bits of the address are either all Os 


Nearly 400 language rules are contained in the 
ECHOS text-to-speech algorithm. These rules enable 
the computer to pronounce most correctly spelled 
words. When in the text-to-speech mode the user can 
select any of 63 different pitch levels, and have 
words spoken either monotonically or with intonation 
by using simple control character sequences. The rate 
of speech can be fast or slow; words can be spoken 
in their entirety or spelled letter by letter. The 
ECHOS also pronounce punctuation and numbers. 
Words can be encoded using phonemes and diph- 


thongs when the text-to-speech or fixed vocabulary 


Is not required. 


Applications are unlimited, ranging from phone 
answering, educational and training programs, to 
games and aiding the sight and speech impaired. 
The ECHO is a complete stand alone unit which is 
compatible with most any computer; it sells for 


is priced at $149.95. 


system gives your computer an 


unlimited vocabulary while using a 
minimum of memory. And now a 
diskette of fixed, natural sounding 


2 


words is available to enhance the 


ECHO 1 voice output. 


80 April 1983 € BYTE Publications Inc 


$299.95. The ECHO], which plugs into the Apple ll, 


Contact us about the new ECHO/PC for the IBM/PC. 


Street Electronics Corporation 
1140 Mark Avenue, Carpinteria, CA 93013 
Telephone (805) 684-4593 


Call toll free for demonstration (800) 221-0339 


Circie 391 on inquiry card. 


ShareNet. is Now 


Others Talk of Tomorrow 


*. 


The Only Complete Personal Computer Local Area Network 


Others are just talking about tomorrow's technology ... ShareNet has it now! 
With power and capabilities found only in minicomputers and mainframes; 
Best of all it can be yours today. 
ShareNet Local Area Network gives you a true multi-user system enabling you to 


link up to 24 personal computers, five printers and use ... 


Multiple Operating Systems Print Spooling 
Extensive Data Security Redundant Directories 
Hierarchical Directory Cartridge Disk Back-up 
Default File Locking Public & Private Directory 
Concurrent File Sharing Electronic Mail 


Network Interface Cards available for IBM/PC. 
Soon available: APPLE, VICTOR, DEC RAINBOW, OSBORNE, & Others. 
For tomorrows technology, today ... call 1-800-453-1267. 


ShareNet. 


The Local Área Network of the Future Today 
TELEX: 669 401 AIR COURS PHX 
Novell Data Systems, Inc. 1170 N. Industrial Park Drive Orem, Utah 84057 Phone: 801-226-8202 
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or all 1s, then a shorter, 16-bit form 
of the address can be sign-extended to 
automatically provide the correct 
address. This is the way the MC68000 
accesses memory and I/O. 

How big an address space should a 
16-bit microprocessor address? The 
natural address sizes greater than 
16 bits are 24 and 32 bits, which are 3 
and 4 bytes long, respectively. For a 
16-bit microprocessor, the odd num- 
ber of bytes becomes slightly un- 
wieldy. Looking a little further into 
the future, it seemed that even the 16 


megabytes of a 24-bit address might 
not meet the needs of large systems. 

While 32 bits of address, reaching 4 
gigabytes of memory, seems tremen- 
dous, once the need for more than 16 
bits is established, 32 bits is the next 
most convenient size. It takes exactly 
two 16-bit bus transfers to move an 
address into the processor, and once 
the second transfer is needed, as it 
would be even for an 18-bit address, 
it is just as well to use the whole 16 
bits brought in. Thus, engineers 
selected a virtual-memory address 


WAN Microcomputer 


wy 


o 


Pragmatic 
Solution 


end келен 


PROBLEM: Confusion caused by growing number of computer 
companies promising solutions to industrial and scientific problems. 


SOLUTION: since 1978 Pragmatic has integrated systems based on a 
powerful combination of hardware and software spanning from single to 
multi-user operation and running BOTH 8 and 16 bit software. 


RESULT: a solution that solves your problem NOW and anticipates your 


future computing requirements. 


The Pragmatic solution runs CP/M, CP/M 86, 26, and MP/M compatible 
software. All systems include Wordstar™ for word processing, 
SuperCalc-86™ for business and financial planning and Ashton-Tate’s 
dBase II™ for data base management. 


The Pragmatic solution gets you through the microcomputing maze with 
complete solutions for today and tomorrow. Sound Good? Call Jerry Hall 
for the Pragmatic representative nearest you. 


pragmatic desig 


n5 


INC. 


Pragmatic Designs, Inc. 950 Benicia Avenue Sunnyvale, CA. 94086 


(408) 736-8670 TLX: 171627 


( ompuPro" 


Pragmatic Designs is an authorized CompuPro Systems Center. 


Trademarks: Wordstar of MicroPro, SuperCalc of Sorcim, dBase Il of Ashton Tate, CP/M of Digital Research, 
CompuPro of Godbout Electronics. 
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space of 32 bits for the MC68000. 

Now, from a practical packaging 
standpoint, 32 address signal lines are 
quite a few. The placement of inte- 
grated circuits (ICs) in dual inline 
packages (DIPs) with greater than 40 
leads was rare before 1980. With only 
a few systems in the early '80s requir- 
ing more than 16 megabytes of mem- 
ory, it seemed a reasonable trade-off 
to bring only the 24 least significant 
address bits to the outside world. 
That way fewer pins would be 
required, and MACSS could fit with- 
in a 64-pin DIP. Still, all 32 bits of 
address are maintained within the 
processor, and there are simple means 
of determining the upper 8 bits’ 
values. 


Multiple Registers 

With the size of the memory 
address space determined, it was 
easier to settle on the register scheme 
of the new processor. The size and the 
number of registers had to be de- 
cided. 

Designers originally envisioned 
onboard registers for a processor 
because operating on memory data 
requires a time-consuming transfer 
across the external bus. It just 
happens that in programming most 
data is operated on a number of times 
in succession before a result is ob- 
tained. Often many combinations 
with many different data pieces are 
used. The merging of these two 
observations leads to onboard or on- 
chip registers for fast manipulation of 
frequently used data. 

It seems that from the day registers 
were brought into the processor, 
programmers have wanted more 
registers for their use. The goal, then, 
when designing processors, is to 
provide as many registers as possible 
for the programmer. In the MC6800, 
only two registers (A and B) were 
available for data manipulation, and 
one index register (X) to point to non- 
stack data. These few registers are 
being loaded and saved almost as 
often as the data within them is ma- 
nipulated. 

The loading and saving of registers 
is usually wasted time. The amount 
of time spent bringing data into on- 
chip registers for fast manipulation 
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depends upon the exact use of that 
data. However, the more registers 
available, the more likely it is that a 
register will not have to be saved just 
so that some other data can be 
operated on in that register. 

The design of the internal execution 
of instructions through a micropro- 
cessor will determine many things 
about the suitability of the chip for 
programming. Instructions may 
operate either on what are called 
dedicated registers or on a general 
register set. Each of these methods 
has advantages and disadvantages. 
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In a microprocessor that uses dedi- 
cated registers, an instruction in- 
cludes the address of the data to be 
worked on in specific registers. These 
registers are inherent in the instruc- 
tion. The ADD instruction, for 
example, will add only from a mem- 
ory location to, say, register A—not 
to register B, and not from register A 
to memory. If the value to be added 
to is not already in register A, it must 
first be placed there. Before it can be 
placed there, a number in A may 
have to be saved. All of this can be 
quite troublesome. This is not very 
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different from the situation in which 
there simply are not enough registers. 

Contrast this with the example of a 
processor that uses true general-pur- 
pose registers. In a general-register 
machine, the ADD instruction may 
add data from memory to any of the 
internal registers. The instruction 
must contain information on which 
register it wil operate on. This is 
determined when the instruction is 
assembled. If there were four registers 
in the processor, the ADD operation 
could be performed in register A, B, 
C, or D, as selected by the 
programmer. 

Now if the value to be added to is 
in register C, the programmer simply 
designates C as the operand register. 
There is no need to shuffle registers 
and no need to save any register 
contents, The general-register 
machine, then, is easier to program 
and typically requires less time to 
execute an operation. 

As it always happens, this ease of 
programming does not come free. 
You will see later that allowing a 
selection of registers requires bits in 
the op code for encoding and, there- 
fore, more bits of the op code. Also, 
it is typically more difficult for the: 
microprocessor designer to imple- 
ment the circuitry that incorporates 
various registers because it takes time 
to determine which register is to be 
used and to activate that register. 
Streamlining internal operations so 
that this time is not detectable 
requires quite a bit of planning. 

So while fewer registers or dedi- 
cated registers may be easier for the 
microprocessor designer to imple- 
ment, they make programming the 
new chip more cumbersome and less 
flexible. But the extra time, effort, 
and expense of implementing general- 
register principles pays off by easing, 
the programming of these devices. 

Therefore, the MC68000 was de- 
signed with general-purpose registers. 
Any instruction may select any reg- 
ister for use as a source or destination 
operand or as a pointer in any allow- 
able addressing mode. This tremen- 
dous flexibility gives programmers 
the ultimate in data and pointer 
placement. 

A close observation of the use of 
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registers indicates they usually have 
one of two purposes: they may retain 
data for manipulation, or they may 
contain an address that points to a 
memory location. The use of a 
register for each of these purposes is 
quite different. 

When data is moved into or out of 
a register or is manipulated within the 
register, all types of conditional 
information from the operation are 
important. Thus, you typically 
would like all condition codes to be 
properly set after a data operation. 
This way these condition codes may 
be used to branch or with other data 
operations. 

On the other hand, an address 
might be placed in or taken from a 
register, or modified by incrementing 
or decrementing. Rarely is it impor- 
tant whether a carry comes out of the 
ALU or whether the result is negative 
(i.e., has a 1 in the most significant 
bit). In fact, a programmer would 
prefer manipulation of an address to 
have no effect on the condition codes. 


Often in the middle of a complex data 
operation, you must bring in a new 
address or increment an address. To 
have this operation modify the 
condition codes most of the time will 
foul up the data operation in 
progress, and so is undesirable. 

Therefore, two generic register 
types emerge: a data register (DO 
through D7) and an address register 
(А0 through А7). The MC68000 has 
both types. In a data register, any 
operation will affect the condition 
codes of the microprocessor as is 
appropriate for the operation and the 
data used. However, in an address- 
register operation, condition codes 
will not be changed, but the codes 
from previous data operations will be 
retained. This way you can have 
address and index pointer changes 
made, without affecting the accuracy 
of the results, in the middle of a 
complex data operation that requires 
many instructions and transfers from 
memory. 

What size and how many of each 


type of register should be included in 
the microprocessor! The more reg- 
isters there are, the better it is tor the 
programmer. Unfortunately, the 
more register and control circuits in 
the chip, the more expensive it is. A 
good balance must be attained. 

Two registers are too few, four are 
nice, but it is difficult to imagine even 
a complex routine requiring more 
than eight different memory pointers. 
The encoding of eight registers re- 
quires an even three bits. Because it 
seemed that eight was a good upper 
bound, the MC68000 has eight ad- 
dress registers and also eight data 
registers. 

With 16 registers available, divided 
half and half for data and address, 
almost any sizable routine will never 
require the temporary storing of a 
value in a register just so that the 
register can be used for something 
else. And, within the routine, manip- 
ulations of memory pointers in 
address registers will not interfere 
with an ongoing data calculation, 
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because of the distinction of how the 
condition codes work for the different 
register types. It is easy to see how the 
MC68000 is easier to program. 
Earlier I explained that MACSS 
would handle all of its addresses as 
32-bit quantities. Anyone who has 
ever programmed 8-bit micropro- 
cessors, which have 8-bit accumula- 
tors and 16-bit index registers, has 
seen the difficulty with the two 
different sizes. Once programmers 
figure out how to put the 16-bit value 
in both 8-bit accumulators, things get 
tougher when they try to get arith- 
metic carries from the lower half to 


the upper half of the value. 

A little of this experience led the 
MC68000 designers to decide that 
using data that is the same size as the 
address register could make some 
software design significantly easier. 
In order to handle a linear 32-bit 
virtual-address space, the MC68000 
needed to have 32-bit address regis- 
ters. How would 32-bit data registers 
fit into a 16-bit microprocessor? 

You would expect a 16-bit micro- 
processor to process 8- and 16-bit 
data, but does it make sense for it to 
also process 32-bit data? Obviously, 
the addresses will have to be handled 
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in that size. Designers recognized that 
in 8-bit microprocessors the ability to 
handle 16-bit data came in quite 
handy for more advanced applica- 
tions. The 8-bit processors soon had 
to be upgraded to handle 16-bit 
operands, and users of 16-bit mini- 
computers needed 32-bit operations. 

Once a few 32-bit operations be- 
come necessary in a microprocessor, 
you need a whole array of opera- 
tions. If a multiplication operation 
generates a 32-bit result, in order to 
do anything with that result, other 
32-bit operations are needed. For 
consistency, again, Motorola decided 
that the data registers would be 32 
bits wide and operations on all 32 bits 
could take place with a single 
instruction, 


Three Arithmetic Units 


The exact manner of processing 
data and addresses through the 
MC68000 came about later, with 
careful analysis of the internal 
architecture and the need for address 
and data in the sequence of instruc- 
tions. The chip ended up with three 
separate arithmetic units, which 
could work in parallel. I'll describe 
their purpose to give some insight 
into how the machine works. 

The MC68000 has a 16-bit-wide 
ALU that essentially performs all data 
calculations and provides single-pass 
evaluation of the 16-bit data, for 
which the MC68000 is primarily de- 
signed. There are also two other inter- 
nal arithmetic units. Both are 16 bits 
wide and are generally used in con- 
junction with each other to perform 
the various address calculations asso- 
ciated with operand effective ad- 
dresses. This makes sense because all 
addresses are 32 bits wide. An effec- 
tive address (EA) is the calculated 
result based on a selected addressing 
mode of the processor. In the 
MC6800, for instance, if an "index- 
register-plus-offset" address mode 
were used, the EA would be the result 
of adding the contents of X with the 
given offset. Because EA evaluation 
takes time and can be a significant por- 
tion of the instruction, it is important 
to perform this quickly. 

At one time, then, one 32-bit 
address and one 16-bit data calcula- 


tion can take place within the 
MC68000. This speeds instruction 
execution time considerably by pro- 
cessing addresses and data in parallel. 
The MC68000 also operates on 32-bit 
data. This is usually done by taking 
two passes of 16-bit data, one for the 
lower word and one for the upper 
word. This is reflected in the 
execution time of many 16- and 32-bit 
instructions. 


Prefetch Queue 

Another way designers made the 
MACSS faster was to include what is 
called a prefetch queue. This prefetch 
queue is more intelligent than other 
microprocessor queues; its control 
varies according to the instruction 
stream contents. 

The prefetch queue is a very 
effective means of increasing micro- 
processor performance; it attempts to 
have as much instruction information 
as possible available before a 
particular instruction begins execu- 
tion. The microprocessor uses an 
otherwise idle data bus to prefetch 
from the instruction stream. This 
keeps the bus active more of the time, 
increasing performance because 
processing of instructions is often 
limited by the time it takes to get all 
the relevant information into the 
processor. 

The part of memory from which in- 
structions are fetched, the program 
space, contains op codes and address- 
ing information. The prefetch queue 
can contain enough information to 
execute one instruction, decode the 
next instruction, and fetch the 
following instruction from memory— 
all at the same time. 

Exactly what is in the queue is very 
dependent upon the exact instruction 
sequences. The queue is intelligent 
enough to stay fairly full without 
being too wasteful. 

For instance, when a conditional 
branching instruction is detected, the 
prefetch is ready to either branch or 
not by the time a decision is made. 
The queue tries to fetch both the op 
code following the branch instruction 
and the op code at the calculated 
branch location. Then, when the 
condition codes are compared and a 
decision is made whether to branch, 
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the processor can begin immediate 
decoding of either instruction. The 
other unnecessary op code is ignored. 

You can use the prefetch queue in 
many other special ways as well. One 
example is in speeding up the re- 
petitious Move Multiple Registers 


instruction, where it is used to 
accelerate successive data transfers. 
The prefetch queue allows many fre- 
quently used instructions to execute 
in exactly the time it takes to fetch the 
op code (actually, the time to prefetch 
the next op code). 


Microcoding 

One other significant implementa- 
tion feature from the MACSS project 
emerged from the choice between a 
random logic design versus a 
microcoded design. Both techniques 
have advantages and disadvantages. 
Earlier microprocessors were largely 
of random logic design. Advanced 
techniques of very large scale inte- 
gration (VLSI) and the increasing 
complexity of the chips have made 


software systems 
Box 55, Shrewsbury, N.J.07701 (201) 780-4004 


microcoding more attractive. 
Random logic design of a micro- 

processor or other logic device is the 

building of the device from discrete 


components—gates, buffers, and 
transistors. This limits the 
components to those that are 


essential. There are no unused gates, 
duplicated circuits, or clever uses of 
otherwise unused components. The 
design is usually packed as tightly as 
possible and is quite fast. 

The difficulty is that, as the design 
becomes more and more complex, as 
VLSI has, the planning and layout of 
the components and signal traces 
become exponentially more difficult 
and often impossibly so. This means 
that it takes exorbitant amounts of 
time to design the circuits. 

Another problem with the use of 
random logic in very complex circuits 
occurs in modeling and testing. 
Before such circuits are finally placed 
in silicon, they must be modeled and 
simulated on computers because of 
the great difficulty in running down 
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bugs once the chip is in silicon 
compared to debugging a wire-wrap 
board. The entire circuit must be 
modeled all at once to ensure that one 
combination of signals affects only 
the expected section of the device. 
Similarly, once the circuit is in 
silicon, the pass/fail testing of the 
components in a random logic chip is 
quite difficult. You typically have 
only a few lines to send sequences of 
patterns through for testing. Because 
a particular section of the circuit may 
be exercised only by a very few given 
inputs, a normal test may not detect a 
stuck gate or other error caused by 
some strange combination of inputs. 
On the other hand, in much the 
same way that microprocessors made 
designing systems with medium-scale 
integration/large-scale integration 
(MSI/LSI) easier, microprogramming 
has come to ease the complications in 
the design of microprocessors. Micro- 
programming is to a microprocessor 
what a microprocessor is to a logic 
design of a system. A microprocessor 
has central components that can be 


considered black boxes with inputs 
and outputs. For each given opera- 
tion (instruction, interrupt condition, 
etc.), the microprocessor can route 
certain information to these black 
boxes as inputs, and the outputs can 
be routed to other components. The 
control of this routing is performed 
by a microcontroller or micro- 
sequencer. 

Similar to a microprocessor, the 
microsequencer directs the flow of 
data through the various components 
(ALU, registers, condition flags, 
shifters, buses, etc.) according to 
microprogrammed instructions. Each 
instruction has its own microroutine, 
or sequence of microwords, which 
routes the associated data to the 
proper component in the proper 
order. Conditions and branches may 
redirect the microroutines. 

Microcoding a complex circuit 
simplifies design mostly because it 
makes the circuit modular. It takes a 
controller, a block of microprogram, 
and the components through which 
data is to flow. Each of these elements 
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may be modeled, built, and tested 
with individual inputs and outputs. 
Microcoding is a big step toward 
simplifying the design process 
because it breaks up the design into 
manageable blocks, thereby easing 
the testing of the finished product. 

Another advantage of microcoding 
is that it allows tremendous flexibility 
in the exact operation of the circuit. 
Its microwords allow more combina- 
tions of the inputs through the 
components than most random logic 
would allow. Microcoding’s pro- 
grammability makes it especially 
attractive to silicon designers because 
random logic in silicon is not easily 
changed. 


Last-Minute Changes Possible 


You can change the microROM of 
the microcoded device right up to the 
minute before the masks for the 
device are processed. To change a 
small facet of an operation may 
mean altering a few bits in the 
microROM, but this changes only 
whether or not there is a gate on the 
bit’s transistor—a simple alteration. 
Similarly, after the silicon is cast, 
should a change be necessary, it will 
likely be just a microcode change, 
which would be much easier than 
random logic modification in silicon. 

The disadvantage of a microcoded 
circuit lies primarily in its generality. 
Because it is made up of modules and 
is programmed, the microcoded cir- 
cuit is more wasteful of transistors 
and therefore makes a larger circuit. 
This may add up to 20 percent more 
board space or chip area than a tight 
random logic design. But microcod- 
ing has advantages that make up 
for this disadvantage, making it the 
design choice for modern VLSI cir- 
cuits, 

There are two types of micropro- 
gramming, horizontal and vertical 
(see figure 4). Horizontal microcod- 
ing is the more direct form. It is 
unencoded, so that, for instance, 1 bit 
in each microword would enable each 
register. For 16 registers, then, 16 bits 
of microcode must be dedicated. 
Horizontal microwords tend to be 
quite long, and because the size of the 
microcode directly affects chip size, 
they can quickly increase chip cost. 
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Apple is à registered trademark of Apple Computer, Inc. IBM is a 
registered trademark of Intemational Business Machines Corp. 


a 4-color printer/plotter, an RS-232 interface 
for talking with other computers or running 
a larger printer, and ТІ Wafertape™ drive 
for program or data storage. TI Solid State 
Software" cartridges offer you a choice of 
convenient, foolproof programs 


Its built-in language is ТІ Enhanced 
BASIC, which allows you to write programs 
in everyday words. The integrated liquid 
crystal display shows 31 characters, which 
can be scrolled to show up to 80 per line. 

It operates on four AA alkaline batteries that 
give up to 200 hours of service. 

The TI Compact Computer 40 offers 
solutions anywhere you go. Yet it retails for 
less than 1/3* the price of Apple" or ІВМ“ 
personal computers. The ТІ Compact 
Computer — compact in price and size, but 
not in power. See it soon at your Texas 
Instruments retailer. 


Creating useful products А 
and services for you. 4% 
TEXAS 
INSTRUMENTS 


Copyright © 1983 Texas Instruments 
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The 
Spelling Bee 
15 Over 


The best spelling checker at any 
price - it just happens to cost 
much less. 

For any CP/M® 2.2, MS-DOS® 
or IBM PC-DOS® Word Processor. 


32,000 words on 1 sided 54%” disks 
50,000 words on 2 sided 54%” or 8” disks 
80,000 words optional 


Far orders ог information, call 505-231-3371. 

VISA, MasterCard accepted. 
Or write Random House ProofReader, 
Нох 339-4. Tijeras. N.M. 87059 
Please enclose $50 and specify your computer model, disk 
size and memory. 


Random House and the House designs are registered trademarks 
of Random House. Inc. CP: M is a registered trademark of 
Digital Research, Inc. IBM and ІВМ Personal Computer are 
registered trademarks of IBM. 
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VERTICAL MICROWORD 


ENCODED "REGISTER 4" WITH ENABLE BIT 


HORIZONTAL MICROWORD 


UNENCODED "REGISTER 4" 


Figure 4: Comparison of horizontal and vertical microcode patterns. 


A denser but slower form of 
microcoding is vertical microcoding. 
Here, control functions are encoded, 
so that only 4 bits of microcode are 
required to select one of 16 registers. 
While it needs a much shorter micro- 
word, vertical microprogramming is 
potentially slower than horizontal 
microprogramming. Vertical micro- 
programming will take at least one 
level of logic gates to decode the 
encoded signals. This level of gates 
may just throw the total gate 
propagation delay over the threshold 
of the clock pickets, forcing an 
additional clock cycle into the in- 
struction. 

In the MACSS project, the 
MC68000 was selected to be micro- 
coded. In retrospect this was a very 
wise decision. The first silicon 
prototype worked well enough so 
that the major circuits in the device 
could be tested, and subsequent 
"fixes" were often just microcode 
corrections. The instruction set was 
not firm until just before the masks 
went to wafer fabrication, allowing 
some late decisions to. be made to 
improve the performance of the chip. 

A combination of horizontal and 
vertical microcoding was used on the 
MC68000 to gain the optimum 
advantages of both. Essentially, a 
microcode and a nanocode were 
developed. The microcode is a series 
of pointers into assorted microsub- 
routines in the nanocode. The nano- 
code performs the actual routing and 
selecting of registers and functions, 
and directs results. This combination 
is quite efficient because a great deal 
of code can share many common 
routines and yet retain the 


individuality required of different 
instructions. 

Decoding of an instruction's op 
code generates starting addresses in 
the microcode for the type of 
operation and the addressing mode. 
Completion of an instruction enables 
interrupts to be accepted or allows 
access to the prefetch queue for the 
next op code. The prefetch queue 
actually keeps bus use at 85 to 95 
percent, i.e., the bus is idle only 5 to 
15 percent of the time! 


Conclusion 

Lets look back now at the 
MC68000 and see what parts of it 
might qualify it as a 16-bit device. 
The internal data ALU is 16 bits. It 
processes 32-bit addresses, though 
only 24 bits are brought off chip. The 
op code that tells the processor what 
operation to perform is 16 bits wide. 
The data bus is 16 bits wide. The 
microprocessor will operate on 
either 8, 16, or 32 bits of data auto- 
matically. There are 16 general- 
purpose 32-bit-wide registers in the 
chip. 

The MC68000 is generally con- 
sidered a 16-bit microprocessor, 
though it uses 32-bit addresses and 


contains 32-bit registers. It also can 


operate on 32 bits of data as easily as 
8 and 16. Many users of the MC68000 
consider it a 32-bit just as much as a 
16-bit processor. Whatever you 
consider it there is no doubt that the 
MC68000 is indeed a powerful micro- 
processor. In coming articles, I will 
discuss in more detail exactly what 
operations are available in the 
MC68000 and will illustrate examples 
of MC68000 code. m 


The best, most comprehensive pro- 
grams written and every personal 
computer made, still take a con- 
siderable amount of time to learn 
how to use. 

Thatis.., until now! 


Cdex Training Programs are compu- 
ter-assisted training programs that 
make learning straight-forward and 
efficient. In an hour, you can master 
the material on the Cdex disks and 
begin using the intended product. 


cclex 
Iraining Programs 


It's tough to learn about computers 
froma book.That's why all Cdex Train- 
ing Programs are on disk and are: 


Highly Interactive... 

Creating a dialogue with you and 
serving as your personal tutor. 
Completely Self-paced... 

You set your own learning time. 
Graphically Oriented... 


Remember, a picture is worth a 
thousand words. 


Use Them Now and Later... 
Clear and concise training and 
reference programs forthe first- 
time or experienced user. 


Cdex Training Programs run on the 
same Apple? Il Plus, Apple? //e or 
ІВМ? Personal Computer as your 
other programs. See how effective 

a Cdex Training Program can be; 
ask your dealer for a demonstration. 


Cdex™ Training Programs 
are available for: 


Application Programs 


The VisiCalc? Program — 

IBM? Personal Computer Version 
Apple? //е Version 

Apple® Il Plus Version 
The WordStar'" Program 
The SuperCaic™ Program 
The EasyWriter II™ Program 


Hardware Programs 


The IBM® Personal Computer 
The Apple? ПеРегѕопа! Computer 


Cdex™ Training Programs 
We make it easy. 


ccoex” 


Cdex Corporation 
5050 El Camino Real 
Los Altos, CA 94022 
415 964 7600 


How to get the best 
out of (and into) 
your computer. 


You've invested in your computer to get 
data accurately, intelligibly. The modem is no 
place to compromise and slip in a weak link. 

With Novation Cat” modems you don't. 
Our Cat line is a full one. At one end — our 
small, handy J-Cat. It purrs along at 300 bps, 
excellentfor home use. At theother end, 
with all the features and conveniences you 
want for business — our full blown smart, 
automatic communication systems that can 
roar along at 1200 bps. 

All haveone thing in common-—— unique, 
highly advanced LSI chips. Our engineers 


have designed these little marvels, eliminating 


"t 7 эү.) 
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mm 


the complexity and costs of typical modems, 
and producing instead modems elegantly simple 
in execution with absolutely state-of-the-art 
reliability and features. 

There's nothing quite like working with the 
latest and the best. Come see. 

The Cats are at leading computer stores. 


There’s another good reason to buy right now. 


Tucked inside every Cat package, you'll 
now see a special “get acquainted” subscrip- 


SM 


tion to The Source™ You might as well get 
started right. 


J-CAT™ MODEM 


It's smaller. th the size of an ordinary modem. 
Easy to stick-on, tuck-in, put anywhere you want. 
Auto-answer. Also, no fussing to get into the right 

mode, answer or originate— 
J-Cat does it automatically. 


103 AND 103/212 
SMART-CAT™ 
MODEMS 


They do more, do it 
easier and do it in less space. And with LSI technology 
they run better and cooler—and will for years. 
Built-in dialer, redialing on busy signal, auto answer, 
plus extensive software command set. 

103 Smart-Cat (300 BAUD, full duplex) 9249” 
103/212 Smart-Cat (300 or 1200 BAUD 
full duplex) 9595” 


212 
AUTO-CAT™ 
MODEM 


You get all m options 
of a full duplex Bell 212A —e modem and 
more. It’s an advanced modem with custom micro- 
processors and LSI circuits that have let us cut parts 
count and costs drastically—while improving 
performance in every way. Auto-answer and auto 
selection of 1200 bps or lower speed. Both 
synchronous and asynchronous. $695 * 


APPLECAT"I МЕ! 
WITH 212 OPTION |Б ЕЕ 


Complete communication 
system for Apple owners. 


1200 bps. All auto functions— phone directory 
with auto configuration and auto dial, redial, 
answer, disconnect. Binary or text modes. 
VisiCalc™ and CP/M™ compatibility— and the list 
is growing. Installation can still be just one slot in 
your Apple II, even with optional 212 card. 

$389" and up. 


Novation, Inc., 18664 OxnardStreet, Tarzana, CA 91356 
(800) 423-5419: In California: (213) 996-5060 


Cat is aregistered trademark of Novation. VisiCalc is a trademark of Personal Software, Inc. 
CP/M is atrademark of Digital Research Inc. Apple is a registered trademark of Apple 


Computer Inc. "Suggested retail Circle 306 on inquiry card. 


The CRT 9007 Video Processor 
and Controller 


Explore the heart of a smart terminal. 


The CRT 9007 VPAC (video pro- 
cessor and controller) is a powerful 
new “next-generation” CRT (cathode- 
ray tube) controller that features 
advanced memory-addressing tech- 
niques and flexible video-timing pa- 
rameters. 

To better understand the virtues of 
the VPAC, we should first review the 
function of the basic CRT controller. 
Characters are "painted" by the scan 
of a modulated electron beam across 
the screen phosphors. All CRT dis- 
plays demand continual readdressing 
of a video memory to refresh the 
screen before the characters fade. 
This screen addressing must be syn- 
chronized to the raster scan (via the 
horizontal and vertical sync pulses) to 
ensure that the characters are in the 
same screen position every frame or 
refresh period. In the most elemen- 
tary sense, a CRT controller is 
nothing more than a memory-address 
generator to refresh and synchronize 
the video screen. 

If a CRT controller is to gain accep- 
tance, users must be able to program 
its screen parameters and format (i.e., 
the number of characters per row, the 


About the Authors 

Brian Cayton is the marketing manager 
(standard products) for Standard Microsys- 
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marketing manager (display products) for 
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number of rows, the character cell 
size, sync pulse widths, and so on). 
Moreover, the controller should offer 
other characteristics desirable in a 
display system. These include cursor 
generation, retrace blank generation, 
and interlace capability. 

The first-generation LSI (large- 
scale integration) controllers all fit 
this description. Some of them differ 
architecturally in the techniques of 
addressing data and so on, but they 
all provide much the same function. 
The first-generation CRT controllers 
revolutionized the terminal market- 
place by reducing the chip count of 
earlier CRT terminals built with SSI 
(small-scale integration) and MSI 
(medium-scale integration) tech- 
niques by some 50 to 60 chips. As a 
result, they substantially reduced 
both cost and board space and made 
relatively inexpensive multifeature 
terminals possible. The CRT con- 
trollers also removed much of the 
black magic associated with CRT dis- 
play design, bringing the design of 
CRT displays within the reach of 
most engineers. 

Although the first-generation CRT 
controller chips were very successful 
in reducing hardware costs by re- 
ducing component counts, they did 
nothing to improve the actual ter- 
minal performance. Over the last few 
years, however, the terminal market- 


place has changed. Computer 
manufacturers, wanting to enhance 
their powerful new mini- and micro- 
computers with powerful new dis- 
plays, were forced to surround the 
first-generation CRT controllers with 
the discrete circuitry needed to pro- 
vide smooth scrolling and more trans- 
parent memory-contention schemes. 
In addition, they overburdened CRT 
processors with the software required 
to provide editing features. 


A New Generation 

When Standard Microsystems Cor- 
poration began on a next-generation 
CRT controller to replace the first 
generation CRT 5037 (introduced in 
1977), the company decided that a 
true next-generation CRT controller 
should not only simplify hardware 
design decisions but carry out soft- 
ware tasks previously relegated to the 
system’s processor. The designers 
also felt that the CRT controller 
should not dictate the hardware ar- 
chitecture of the CRT terminal. The 
controller should be versatile enough 
to give the terminal designer max- 
imum freedom in specifying com- 
ponents. 

The result was the CRT 9007 
VPAC and a family of ancillary cir- 
cuits. Four LSI circuits resulted from 
this project: the CRT 9007 VPAC, the 
CRT 9006 SRB (single-row buffer), 
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wina free "m fo _` 


| visit the wonderful bavarian city 
[Î with Its traditional, but also progressive places. Get the taste of both charming provincial 


and eccentric cosmopolitan life! What is Munich, the capital of southern Germany most 
assoclated with: Of course not just October Fest, Hofbrauhaus and Beer... but also see the 
Olympic Stadium, the National Theatre, the Nymphenburger Castle, the Statue of King Lud- 
wig 11. Look at paintings of Kandinski and Klee. AGFA, BMW, SIEMENS and, and, and... 


The winner of the speclal QUIZ will get not only a free roundtrip ticket from the International 
airport nearest his home, but also ten pald days іп one of Munich's finest hotels, in the most 
attractive part of town 11ке the "Munchner Freihelt,” surrounded by a lot of nightlife (Jazz 
clubs, bars, cabaret, dancing). Plus 50 US$ per day to spend as you please during Oc- 
toberfest. YOU MAY BE THE WINNER!!! Twenty 2nd prizes: magnificent photo collectlon 
“Octoberfest,” free diskette. 


CONTEST RULES: 

Prize winners will be selected at random from successful quiz applicants under the supervl- 
slon of certifled public accountants. This offer is valld except In states where prohibited by 
law. 


‘THE OCTOBER FEST” A SUPERIOR EDUCATIONAL PROGRAM and a lot of fun 


JISKETTES for APPLE Il 48K DOS 3.35%” US$ 37.50* 
and compatible equipment 
IBM PC 64K SS 160K 5%” US$ 43.50" 


and compatible equipment 

both with lot of highres colorgraphlcs, sound, animation 
CP/M VERSION SD 256K 8" US$ 32.50* 
reduced graphics, no sound 


to participate in the QUIZ (getting a quizform as self-mailer) order your pre- 
ferred diskette format now by sending your check or money order to: 


artel? art & electronics, p.o. box 8280, santa fe, nm 87504 usa 


VISA or MASTERCARD pse call (505) 988-9296 
*foreign orders pse add US$ 7.50 for shipping 
Entry for QUIZ must be In before August 1, 1983 
Munich is waiting for YOU +++ 
Circle 32 on inquiry card. 


Auxiliary ICs 


CRT 9006 single-row buffer: contains RAM, an address counter, and data latches. Two 
versions are available: CRT 9006-135 (up їо 135-column display) and CRT 9006-83 (up to | 
83-column display). Both versions can be cascaded for longer data rows. 


CRT 9212 double-row buffer: essentially two single-row buffers in one package. One buf- 
fer fills with character data while the other provides screen refresh. It has separate 
clocks for reading and writing the buffers to allow for different input and output data 


rates. 


CRT 9021B video attributes controller: controls video attributes (blink, blank, reverse 
video, underline, and intensity along with double height/double width and programmable 
cursor) and graphic attributes (wide and thin modes). Contains 28.5-MHz video shift 


register. 


Table 1: The three auxiliary ICs developed by Standard Microsystems Inc. to 


support the CRT 9007 VPAC. 


ROW START 


80 CHARACTERS 


ROW END 


ADDRESS E ADDRESS 


1000 
1080 


1079 
1159 


24 DATA ROWS 


Figure 1: A typical (80 by 24) display employs sequential memory addressing for its 


1920 bytes of video memory. 


the CRT 9212 DRB (double-row buf- 
fer), and the CRT 9021B VAC (video 
attributes controller). See table 1. 


VPAC Design 

The CRT 9007 contains 30 reg- 
isters, 12 of which contain the vital 
screen parameters, the data that 
determines the screen format. The re- 
maining registers provide for cursor 
control, light-pen operation, and the 
software features that are unique to 
the VPAC. 

Traditionally, video memory is ad- 
dressed sequentially. In sequential ad- 
dressing, the characters on the 
display screen are located in suc- 
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cessive memory locations. As each 
character is read out for display 
refresh, an internal video-address 
counter is incremented by one, to 
point to the next character to be ac- 
cessed. For example, an 80-character 
by 24 data-row display will require 
1920 sequentially located bytes that 
represent all character locations on 
the screen (see figure 1). 

Intelligent terminals must provide 
on-screen data manipulation through 
editing functions. Typically, such 
designs also include display features 
such as double-height and double- 
width characters, bidirectional 
variable-speed smooth scrolling, and 


multiple-width screens (83 and 135 
columns). 

With sequential memory address- 
ing, inserting and deleting single 
characters within a row are relatively 
trivial examples of data manipula- 
tion. However, when whole lines are 
inserted or deleted, large blocks of 
data must be moved rapidly to avoid 
screen flashing, “garbage” displays, 
or undesirable blanking of the entire 
screen. A single-line insertion in an 
80-column display requires that every 
succeeding memory byte be moved 
forward by 80 address locations. On 
a 24-row display, this can involve 
moving up to 2K bytes of data. The 
microprocessor manipulating this 
data must also be able to service the 
various interrupts coming from data- 
communication ports, the keyboard, 
and possibly even a magnetic-storage 
medium. 


Nonsequential Memory 
Addressing 

To take some of the burden off the 
microprocessor, the VPAC provides 
not only sequential memory address- 
ing but two modes of row-table 
oriented nonsequential memory ad- 
dressing to assume the duties of mov- 
ing data from the host processor. 

The row table, a list of starting ad- 
dresses for the rows, resides in mem- 
ory for addressing by the VPAC. 
I&ow-table addressing links each data 
row by pointers, eliminating the need 
to locate the rows in sequential mem- 
ory addresses. Instead of manipulat- 
ing entire data rows, only the 
pointers need be moved. Two for- 
mats for the row-table organization 
are provided —contiguous and linked 
list. In the contiguous format, a start 
address register in the VPAC points 
to the first entry of the row table (see 
figure 2). In the linked-list format, the 
start address register points to the be- 
ginning of the linked list. The first 2 
bytes of each data row point to the 
starting address of the following data 
row, as shown in figure 3. 

To insert a data row using a row 
table, the VPAC modifies the row 
table by entering the starting address 
of the new data into the table. To 
delete a data row, the VPAC deletes 
the existing entry in the row table. 


PECTRU 


AN INNOVATIVE CONCEPT IN MODULAR EXPANSION 


Only the new TIME SPECTRUM brings you a galaxy of 
expansion options for your IBM-PC°...with VERSAPAK®. 


VERSAPAK SYNCHRONOUS EXPANSION 

MODULE - Adds two standalone serial 

А VERSAPAK SERIAL synchronous ports with SYNCPAK. 
EXPANSION MODULE - | 
Adds a second standalone 
serial asynchronous port with 
COMPAK. 


лн. © VERSAPAK MEMORY 
— =... "ч, жа MODULE - Memory 

ен —- M шы | expansion from 256КВ to 
Heg t | 512KB in 64KB increments, 
with optional second 
serial asynchronous port 
with RAMPAK. 


E. 
p" gt. 


CLIFFHANGER*- 
Proprietary 

connector mounting 
hardware simplifies installation 
of I/O lines. 


TIME 
SPECTRUM 
FOUNDATION 
MODULE - 
| e” ai Contains a Real Time 
Р" Clock, 64КВ RAM 
(expandable to 256KB), 
— — یت‎ serial asynchronous port, 
pu— ———— and optional parallel prínter port 


For more information on the revolutionary new TIME ت‎ 
SPECTRUM and VERSAPAK expansion modules, see J Д | | 
your nearest ІВМ-РС authorized dealer or contact: ' - j | l 
15801 Rockfield, Ste. A, Irvine, CA 92714 
714-859-8871 


IBM-PC is a trademark of International Business Machines Corp. 
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START ADDRESS 
REGISTER 


2nd CHARACTER 


lst 
DATA 
ROW 


2nd 
DATA : 
ROW 
lst CHARACTER i 
3rd 2nd CHARACTER 


- ЖЕНЕ 


ROW 
LAST CHARACTER 


Figure 2: Contiguous row-table format. 
Each data row (screen line) is stored con- 
tiguously within memory. The start ad- 
dress register points to the first row table. 


0 
| Ist CHARACTER 


Additional Features 

Another addressing feature of the 
VPAC is the provision of sequential 
break and auxiliary address registers. 

When a break is encountered in the 
sequential addressing mode, the 
VPAC begins addressing the memory 
locations indicated by a starting ad- 
dress stored in one of two auxiliary 
address registers. This enables you to 
scroll a portion of the screen while 
keeping the rest fixed. The position of 
the sequential breaks is defined in se- 
quential break registers 1 and 2 and 
programmed with the data-row num- 
ber that starts the particular break. 

You can combine a row-driven 
screen for the top portion of the 
display with a sequential screen for 
the bottom portion of the screen (i.e., 
split screen) by specifying a row- 
driven format in the table start 
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START ADDRESS REGISTER 


ROW TABLE ADDRESS FOR SECOND DATA ROW 


ree n 


l ВҮТЕ1 | ВҮТЕ 2 | BYTE 3 BYTE a | see | BYTE N 


| 


"Та 
BYTE 1 | BYTE 2 


ЕТС. 


ВҮТЕ 3 


———— — 


CHARACTERS FOR FIRST DATA ROW 


ROW TABLE ADORESS FOR THIRD DATA ROW 


BYTE 4 ... ВҮТЕ М 


س س 


CHARACTERS FOR SECOND DATA ROW 


Figure 3: Linked-list row-table format. The start address register points to the address 
for the second data row. The first 2 bytes of that data row point to the address of the 


next data row, and so on. 


register and then using sequential 
break register 1. If sequential break 
register 1 is programmed within the 
displayable screen parameters, the 
row address for that data row will be 
overridden and the remainder of the 
screen will be addressed sequentially, 
starting at the address specified in 
auxiliary address register 1. 

Combining a row-driven screen 
with a sequential screen could be 
useful in some communications ap- 
plications. A high-priority message to 
the terminal could be stored sequen- 
tially. As more of the message came 
in, sequential break register 1 would 
be decremented to allow the message 
to overlay the row-driven screen one 
data row at a time. By programming 
sequential break register 1 outside the 
display range, the original row- 
driven screen is restored. 


Display Formatting 

To allow the terminal designer 
maximum freedom, nine registers are 
used to store the horizontal and ver- 
tical timing parameters that are out- 
put to the monitor. 

Horizontal timing is determined by 
four registers (RO-R3). Both RO and 
R1 are 8-bit registers that contain, 
respectively, the number of character 
time periods per horizontal period 
(i.e., 1 scan line) and the number of 
displayable characters per horizontal 
period (i.e., the active display time). 
R2 is a 6-bit register that can be pro- 


grammed for the time between the 
beginning of horizontal sync and the 
end of horizontal blanking. R3 is a 
7-bit register that defines the horizon- 
tal sync width. When you program 
these registers, sync widths can be 
generated narrow enough for so- 
called sync monitors or wide enough 
for drive monitors. The sync pulse 
can be extended well into the active 
video portion of the horizontal time 
or kept within the blank time. 

Vertical timing capabilities are as 
broad as the horizontal, with five reg- 
isters used to store the vertical timing 
parameters: R4 defines the vertical 
sync pulse width, R5 the delay be- 
tween the leading edge of vertical sync 
and the end of the vertical blank, R7 
the number of data rows per frame, 
R8 the number of scan lines per data 
row, and R9 (an 11-bit register) the 
number of scan lines per frame. An 
11-bit register enables the designer to 
program the VPAC for as many as 
2048 scan lines per frame so that it 
can be used in systems ranging from 
low-cost terminals to high-resolution 
word-processing and graphics ар- 
plications. 


Some Hardware Configurations 
An intelligent terminal must allow 
both the CRT controller and the host 
processor contention-free access to 
the video memory. Unless the CRT 
controller has continuous memory 
access, the display will flicker. The 


A COMPUTER MONTTOR 
SHOULDN'T BE 
A SITE FOR SORE EYES. 


ome people buy a computer monitor We also make a 14” color monitor that’s 
the same way they buy a TV—for noticeably sharper than any TV screen. Move 
the esthetics of it. It looks good. But your game over to our field and enjoy it more. And 
after looking at its screen for a good half hour, their were about to introduce our RGB (red-green-blue) 
eyes begin to wonder — and burn. monitor for business graphics. It will bring you 
Other people would give the monitor no mind color clarity like you've never experienced: 720 


even if they went blind— they're buying a computer. lines horizontal resolution and .31mm dot pitch. 
At USI, we have nothing USI IS DEDICATED TO MONITORS 
against computers, we have a lot for THAT ARE DEDICATED TO COMPUTERS. 
them. But we know that the thing Use them with Apple, Atari, Commodore, 
you interface with most is the IBM, Osborne and most others. We make 
monitor, not the computer. And we monitors to ease your workday Or please 
design and build monitors as your playnight. Or both. 
if your computing depends on it. 


Here's a letter we got recently. 


WE'VE ) < "Dear USI. I just 
THOROUGHLY ча | did the ultimate test. 
RESEARCHED I looked at you 24 
WHAT HAPPENS hours straight. After 
TO EYES THAT that, I could still see!" 
STARE AT Do you want to 
MONITORS. The look into our monitors 


result: we adopted the 
same screen colors 
many European coun- 


more deeply? We've 
put out a colorful 
brochure which goes 


tries recommend for health and safety. into them in detail, and tells about our other 
We found that the color of the display is not computer accessories. We'll be happy to send it to 
just a matter of preference, it's a matter of visual you; just mail us the coupon. 


acuity and comfort. We saw amber (we were the 


first to see it) as the wave of the future. And the For USI's free guide to computer moni- 


response from the marketplace has made others tors and accessories, mail to: 
amber with envy. For people who prefer a green «2! Pe a 
screen, we have it, too, but with higher resolution 71 Park Lane 
than any other green monitor. Telephone 415/468-4000 
USI makes a full range of 9” and 12” amber Name 
and green monitors for personal and small business Title 
computing. All offer 1000 lines at-center resolu- Company 
tion, the sharpest you'll see anywhere. All have City 
non-glare screens. And all have an inverse video State Zip 
switch. If your eyes should begin to get fatigued, Phone 


switch for a while (graphics look great this way). 
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MEMORY ADDRESS MEMORY DATA 18 BITS) 


(T YPICAL) 
0000 ATTRIBUTE 0 
0001 CHARACTER 0 
0002 ATTRIBUTE 1 
0003 CHARACTER 1 


2N ATTRIBUTE N 


CHARACTER N 


Figure 4: The Attribute Assemble mode 
lets the programmer create a pseudo 
16-bit word that describes both the 
character and its attributes (see text). 


2N +1 


processor cannot, however, be denied 
access to memory. 

The simplest and most common 
terminal configurations may be re- 
ferred to as repetitive memory ad- 
dressing. In the repetitive addressing 
configurations, the microprocessor 
and the VPAC share memory. The 
VPAC will repeat the sequence of 
video addresses for every scan line of 
every data row. To allow the pro- 
cessor access to the memory, you can 
use one of several schemes. In one ap- 
proach, retrace intervention, the pro- 
cessor is given memory access during 
the blanked portion of the display 
and the VPAC has priority during ac- 
tive video. 

The retrace-intervention approach, 
although simple, does reduce micro- 
processor throughput by denying the 
host processor access to memory dur- 
ing active video. An alternate—and 
more expensive—variety of repetitive 
memory addressing uses double- 
speed memory. In double-speed 
memory addresing, both the pro- 
cessor and the VPAC are allowed 
video-memory access during alter- 
nating time slots within one character 
time. 


Single-Row Buffer Operation 

By using the VPAC's DMA 
mechanism and SMC's CRT 9006 
single-row buffer, efficient sharing of 
the video memory results in systems 
that have high throughput. In this 
system, data is loaded into the single- 
row buffer during the first scan line of 
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every data row. The CRT 9006 also 
allows this data to be simultaneously 
sent to the character generator and 
the CRT 9021B. During all subse- 
quent scan lines, the display is driven 
by the row buffer, which frees up the 
video memory. In a display with 12 
scan lines per data row, the processor 
will have uncontested access for 11 
scan lines, or 92 percent of real time. 

In a single-row buffer arrangement, 
the processor must be idle for one en- 
tire scan line, which could be for 50 to 
60 microseconds. This delay means 
that the processor's ability to respond 
swiftly to real-time events is compro- 
mised, A second DMA device within 
the system, if needed, might create 
restrictive timing conflicts. The pro- 
cessor itself might not be able to toler- 
ate a DMA cycle of 50 to 60 microsec- 
onds. 


Double-Row Buffer Operation 
The use of the VPAC with the CRT 
9212 double-row buffer lets the user 
overcome such restrictions by evenly 
distributing the DMA requests for 
each data row throughout all scan 
lines within the data row. With a 
double-row buffer, while one buffer 
is fully loaded and supplying data to 
the character generator for the data 
row currently being painted, the 
other buffer is being loaded with the 
data for the next data row. In the 
double-row buffer mode, the user can 
program the number of DMA cycles 
for each burst and the delay between 
each DMA burst. In this way, the 
processor and other DMA devices 
can perform their tasks more quickly. 


Attribute Assemble 

In addition to the 7 or 8 bits used to 
provide character or graphic data, 8 
bits may be used to provide attributes 
such as color, reverse-video, blink, 
blank, underline, and intensity. This 
will typically result in 16 bits per 
character. There are, however, many 
reasons to keep the video memory 8 
bits wide while still providing all the 
advantages of wide-memory  ter- 
minals. First, an 8-bit processor might 
be all that you need to meet the CRT 
system's design goal. Second, the 
most inexpensive memory devices, 
dynamic RAMs (гапаот-ассеѕѕ 


read/write memories), are all 1 bit 
wide. An 8-bit-wide video memory 
requires 8 devices; a device must be 
added for each bit increase in 
memory-data width. 

The Attribute Assemble mode lets 
the user maintain an 8-bit-wide video 
memory but “assemble” a 16-bit-wide 
word for the CRT display. By arrang- 
ing an 8-bit-wide memory as shown 
in figure 4, the user can sacrifice time 
to gain memory-bit width. In other 
words, for 80 characters per data 
row, instead of accessing 80 locations 
of 16 bits each, the VPAC accesses 
160 locations of 8 bits each. The 
VPAC “assembles” the first 8 bits in 
an internal attribute latch during the 
first access and outputs these 8 bits 
while accessing the second 8 bits. At 
this time the VPAC causes a 16-bit 
word to be loaded into two double- 
row buffers every other video-mem- 
ory fetch. 


Double-Height Double-Width 
Display 

The VPAC will enable double- 
height/double-width characters to be 
displayed on a row-by-row basis as a 
function of the two most significant 
bits of the particular row-table entry. 
When a particular scan line is to be 
painted in double height or double 
width, the VPAC activates the CURS 
output during the retrace interval 
(CBLANK). (See figure 5.) This 
allows logic external to the VPAC to 
divide the character and dot clocks to 
produce the desired visual effect. 
Proper phasing of the divided 
character clock with respect to 
CBLANK is necessary so as not to cut 
the first visible character on the data 
row in half. The CRT 9021B video at- 
tributes controller will automatically 
perform the division and phasing of 
the character and dot clock as re- 
quired to display the double-height or 
double-width data rows with no addi- 
tional hardware. 


Smooth Scrolling 

When a page is filled in a typical 
CRT system, the entire display jumps 
up one row, making room for more 
data to be entered on the bottom row. 
When jump scrolling takes place on a 
frequent basis, the display is hard to 


Your valuable business 
information needs to be 
organized. T.I.M. can do it easily 
and quickly on your IBM-PC. As 
the executive’s data base 
management system, T.I.M. 
makes it easy for you to 
assemble all your information so 
it can be ordered, changed or 
retrieved and then printed to 
suit a variety of circumstances. 
From phone lists through 


complex sales reports, T.I.M. 
helps you put it all together 
using plain English commands — 
no programmerese to confuse 
you. Plus T. 1.M. interfaces with 
all of the most popular word 
processing systems as well as 
powerful tools like Visicalc9 ... 
T.1.M. is the executive's solution 
that's simple to use, easy to learn 
and pays off in bottom line 
efficiency for you and your 


Every Executive Needs an 
Organizer Like T.LM. 


organization. For more 
information see your local IBM- 
PC dealer or contact Innovative 
Software for the name of the 
T.L.M. dealer nearest you. 


developers of 
practical 
businessware for 
the executive. 


T.L.M. III is sold at Computerland® , Sears Business Centers, The Xerox Stores, Computer Marts, Entre’ 
Computer Centers", CompuShops® and other independent dealers. 
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Save now by building the Heathkit H-100 
yourself. Save later because your computer 
investment won't become obsolete for 
many years to come. 


Save by building it yourself. You can save hundreds of 
dollars over assembled prices when you choose the new 
H-100 16-Bit/8-Bit Computer Kit — money you can use 
to buy the peripherals and software of your choice. 


H-100 SERIES COMPUTER SPECIFICATIONS: 


USER MEMORY: DIAGNOSTICS: 

128K-768K bytes * Memory self-test 

MICROPROCESSORS: 0" power-up 

16-bit: 8088 AVAILABLE SOFTWARE: 

8-bit: 8085 Z-DOS (MS-DOS) 

DISK STORAGE: СР/М-85 

Built-in standard 2-ВАЗІС Language 

5.25" disk drive, Microsoft BASIC 

320K bytes/disk Multiplan 
SuperCalc 

Typewriter-style, MailMerge мж 

108 keys, 13 Data Base 

function keys, Manager 

18-key numeric pad Most 

GRAPHICS: standard 

Always in graphics mode. 8-bit CP/M 

640h/225v resolution; Software 


up to eight colors 
are available ** 


COMMUNICATIONS: 
Two RS-232C Serial 
interface Ports and 
one parallel port 


*128K bytes standard. 
** Optional. 


-— 


— — iie = 


Heathkil Electronic Centers are units of V logy Electronics Corporation. 


Heath Company and Veritechnology Electro 
Circle 186 on inquiry card. 


“| built this 16-bit computer and 
saved money. Learned a lot, too” 


The H-100 is easy to build — the step-by-step Heathkit 
manual shows you how. And every step of the way, you 
have our pledge — "We won't let you fail.” Help is as close 
as your phone, or the nearest Heathkit Electronic Center.* 


And what better way to learn state-of-the-art computing 
techniques than to build the world's only 16-bit/8-bit 
computer kit? To run today's higher-speed, higher-per- 
formance 16-bit software, you need an H-100. It makes a 
big difference by processing more data faster. 


Dual microprocessors for power and compatibility. The 
H-100 handles both high-performance 16-bit software 
and most current Heath/Zenith 8-bit software. 


Want room to grow? The H-100's standard 128K byte 
Random Access Memory complement can be expanded 
to 768K bytes - compared to a 64K standard for many 
desktop computers. 


And the industry-standard S-100 card slots support 
memory expansion and additional peripheral devices, 
increasing future upgradability of the H-100. 
High-capacity disk storage, too. The H-100's 5.25"floppy 
disk drive can store 320K bytes on a single disk. The 
computer also supports an optional second 5.25" and 
external 8" floppy disk drives. And an optional internal 
Winchester disk drive will be available soon. 

For more information, circle the reader service number 
below. Better yet, visit your Heathkit Electronic Center for 
a demonstration! | 


The Н-100 gives me the most 
for my computer dollar! 


A / 


mm Heathkit 


Oration are subsidiaries of Zenith Radio Corporation. 
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LISP 


For The 


IBM 


Personal Computor 


THE PREMIER LANGUAGE 
OF ARTIFICIAL INTELLIGENCE 
AVAILABLE 
FOR YOUR IBM PC 


> DATA TYPES 


Unlimited Precision Integers 
Floating Point Numbers 
Character Strings 
Multidimensional Arrays 
Files 

Machine Language Functions 


РМЕМОКҮ MANAGEMENT 


Dynamic Allocation 
Compacting Garbage Collector 
Full Memory Space Supported 


РЕСМСТІОМ TYPES 


Call-B y-Name/Call-By-V alue 

Fixed/Variable Number Of 
Arguments 

Macros 

Machine Language/Interpreted 

Over 1 50 Primitive Functions 


»IO SUPPORT 


Multiple Display Windows 
Cursor Control 

All Function Keys Supported 
Read And Splice Macros 

Disk Files 


>POWERFUL ERROR 
RECOVERY 


„5087 SUPPORT 


>LISP LIBRARY 


Editor And Formatter 
Package Support 
Debugging Functions 
-OBJ File Loader 


RUNS UNDER PC-DOS 


ТШШ 


from 


{ q Integral Quality 


P. O. Box 31970 
SEATTLE, WA 98103-0070 
(206) 527-2918 


5% diskette and manual 125.00 
manual only 25.00 


(Wash. State residents add sales tax) 
VISA and Mastercard Accepted ` 
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read. If the increments occur one scan 
line, rather than one data row, per 
frame time, the scroll is smoother and 
easier to read. The CRT 9007 VPAC 
provides smooth scrolling at variable 
rates. Furthermore, bidirectional 
smooth scrolling may take place over 
any selected portion of the display 
rather than the whole display. 

Smooth scrolling adds some inter- 
esting requirements to system design. 
You can no longer assume that a par- 
ticular scan line (usually the first or 
last one within a data row) has an 
absence of dots as defined by the 
character generator. Smooth scrolling 
can define any scan line as the first 
one in a data row. In any given 
frame, fractions of full data rows will 
be displayed when the display is in 
the process of scrolling. Thus the data 
row that is defined to start a smooth 
scroll interval and the data row one 
less than the data row defined to end 
a smooth scroll interval can show 
fractional data rows. The first and 
last data row for a partial-page 
smooth-scrolling operation is defined 
in the data row start and data row 
end registers respectively. Because a 
constant number of scan lines is 
painted on each frame, as one data 
row loses scan lines, another must ap- 
pear to take up the extra scan lines. 
Because of this, it is necessary to 
maintain an extra data row within the 
row table. Once the display is 
scrolled, a portion of the extra data 
row must enter the display at the ap- 
propriate place. If 24 data rows are 
defined, then for an unscrolled dis- 
play 24 data-row boundary (DRB) 
signals are generated, all equally 
spaced in time as defined by the 
number of scan lines per data row. In 
this case, the data-row boundary 
signals will coincide with scan line 
count 0. Once the display is 
scrolled, an extra DRB will appear, 
and some DRBs will not be equally 
spaced. 

A smooth scrolling operation in- 
volves a data-row insertion at the 
point defined by the data-row end 
register when it goes from an un- 
scrolled frame (no offset) to a scrolled 
frame. In each successive frame, the 
offset is updated. If the software up- 
dates the offset by 1 scan line each 


frame, the display will scroll 
smoothly at the rate of 1 scan line per 
frame. Under software control, it is 
possible to update the offset register 
by any number of scan lines to pro- 
duce a variable-speed smooth scroll. 
When the offset register is again 
loaded with 0, it means that the 
smooth scroll of a single data row has 
concluded. 

A smooth scroll-down operation is 
accomplished by reversing the pro- 
cess. The offset register is decre- 
mented and a data row is inserted at 
the data-row start position when go- 
ing from an unsrolled to a scrolled 
display section. À data row can be 
deleted in a similar fashion. 


Conclusion 

The use of LSI circuitry in the CRT 
9007 video processor and controller 
has two major consequences for 
manufacturers of video terminals. 
First, because so many functions are 
integral to the chip, the component 
count can be substantially reduced — 
to less than 20 chips in some applica- 
tions. As the chip count decreases, 
the costs of design and manufacturing 
decrease. Second, some of the fea- 
tures of the VPAC, such as Standard 
Microsystems' scheme of nonsequen- 
tial memory addressing, were not 
previously available on a cost-effec- 
tive basis. The primary benefit of 
nonsequential memory addressing is 
data-row insertion/deletion without 
moving large blocks of data. There- 
fore the terminal procesor is not over- 
worked and the video display is free 
from flickering and blanking. The 
other major feature is bidirectional 
smooth scrolling. 

For the end user, these improve- 
ments mean the next generation of 
smart terminals will contain even 
more features at a reduced cost—a 
trend to be encouraged. Ш 


For Further Information 

For those who want more information on 
the VPAC and its support chips, Standard 
Microsystems Corporation has published a 


data sheet, two technical notes, and two ap- 
plication notes covering the VPAC's pro- 
gramming and use. For copies, contact 
SMC at 35 Marcus Blvd., Hauppage, NY 
11788. 


Use your personal computer to reach 
Knowledge Index, and you've tapped into a 
wealth of information on business, personal 
money management, education, consumer prod- 
ucts, medicine, current affairs, computers. 

And much more. 

It's a special service for personal computer 
users from Dialog, the world's leading online in- 
formation retrieval service. Now, the same infor- 
mation used by thousands of corporations, li- 
braries and professionals is available to you 
nights and weekends at special low rates. 

Knowledge Index offers you millions of sum- 
maries of articles, books, reviews, reports, and 
news items. Plus unique databases like Micro- 


end your 
...таке the / _ 


computer Index and International Software Data- 
base. You can even order complete documents 
and software packages right from your terminal. 
A one-time initiation fee of only $35 gets you 
your password, a complete, self-instructional user 
manual, and two free hours of Knowledge Index— 
a value of over $50! One low cost— 40€ a min- 
ute — covers it all, and a typical inquiry takes 
only a few minutes. There is no monthly mini- 
mum — you pay only for what you actually use. 
So, use Knowledge Index to extend your reach. 
Call or write for complete information. 


3460 Hillview Avenue, Palo Alto, CA 94304 • 800/528-6050 x 415 (in Arizona 800/352-0458 x 415) 
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If you just bought another computer, 


boy are you gonna be sorry. 


Epson. 


The new Epson QX-10 is unlike any per- 
sonal computer you've ever seen. It's a com- 
puter for people who don't have the time to 
learn computers; a computer you can be 
using within minutes. 

And fortunately, you don't have to take 
our word for it. Here's how Byte, one of the 
computer industry's most prestigious maga- 
zines, describes the OX-10. 


The first anybody-can-use-it computer. 
“Тһе Epson QX-10 (is) a computer for less 
than $3000 that may well be the first of a new 
breed of anybody-can-use-it 'appliance' 
computers ... In addition to being a highly 
integrated word processing/computer sys- 
tem that offers as much usable processing 
power as almost any existing microcompu- 
ter, the QX-10 ... system is designed to be 
used by people with minimal technical 
knowledge. We've certainly heard that 
claim before, but Epson has delivered on 
this promise in a way and to an extent that 
no microcomputer manufacturer has done.” 


That's nice to hear from a magazine like- 


Byte, of course, but it doesn’t surprise us. 
Its just what we intended the QX-10 to be 
all along. 


More computer. Less money. 
But useability isn't the only thing the ОХ-10 
has going for it. As Byte says, "the QX-10 
gives you a great deal for your money. 
"Help is available at any time through the 
HASCI (Human Application Standard 
Computer Interface) keyboard Help key ... 
Text can be entered at any time just as you 
would in a conventional word processor. 
The Calc key turns the system into a basic 


4-function calculator. Graphics can be cre- 
ated via the Draw key. The Sched (schedule) 
key gives you access to a computer-kept 
appointment book, a built-in clock/timer/ 
alarm, and an event scheduler." 


Advanced hardware for advanced 
software. 

As for hardware, Popular Computing, 
another industry leader, says: "The ОХ-10 
includes...a number of advanced hardware 
features ... The basic components of the 
system are a detachable keyboard, a high 
resolution monochrome display, and a sys- 
tem unit containing two 5% inch disk 
drives. The drives use double-sided, 
double-density disks (340K bytes per disk) 
and are amazingly compact ... The ОХ-10 
uses an 8-bit Z80A microprocessor. The sys- 
tem contains 256K bytes of RAM. Some of 
the RAM is ... battery powered ... which 
lets the computer retain information when 
the power is off." 


You won't have to wait much longer. 
The new Epson QX-10 may very well be the 
computer you've been waiting for. And for- 
tunately, you won't have to wait much 
longer — it will be appearing soon in com- 
puter stores all.across the country. In the 
meantime, write Epson at 3415 Kashiwa 
Street, Torrance, CA 90505, or call (213) 
539-9140. We'll be happy to send you copies 
of our reviews. 

After all, as Popular Computing puts it, the 
QX-10 will "do for computing what the 
Model T did for transportation." 

And we couldn't have said it better 
ourselves. 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140 
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New Japanese Microcomputers 
A Report from the Japan Data Show 


The Japanese will make mistakes in 
the process, but sooner or later they 
will make some excellent personal 
computers. That is the lesson of the 
Japan Data Show ‘82, held October 
19 through 22 at the Tokyo Interna- 
tional Trade Center Exhibition Site 
on Harumi Island. The Japan Elec- 
tronics Show, held at the same site 
during the following week, confirmed 
this impression and also revealed 
more about the intentions of the 
Japanese consumer-electronics com- 
panies. In short, most of the major 
Japanese electronics manufacturers 
are now or soon will be offering every 
type of microcomputer from hand- 
held units to extremely powerful 
desktop systems. Most of the Japa- 
nese companies have chosen the Intel 
8088 and 8086 microprocessor chips 
for their top-of-the-line personal 
computers. In addition, the con- 
sumer-electronics companies are 
beginning to produce home com- 
puters of a type not yet seen in the 
United States: sleek, consumer- 
oriented machines that will enter the 
home as part of an advanced video- 
entertainment system. 

In this article I'll describe the most 
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and Electronics Show 


Phil Lemmons 
West Coast Editor 


impressive machines 1 saw in Tokyo. 
I'll also touch on some interesting 
new developments such as an infrared 
modem, both infrared and fiber-optic 
local networks, and the continuing 
spread in Japan of high-resolution 
video graphics and dot-matrix and 
inkjet printers. 


The Japanese offer 
broad product lines 
aimed at all segments 
of the world market. 


Japanese 16-bit Microcomputers 

At least twenty 16-bit microcom- 
puters were on view at the Japanese 
electronics shows. I will report on the 
machines of greatest interest to per- 
sonal computer owners and shoppers. 
(The order of the following presenta- 
tion is random.) 

National Mybrain 3000: This is the 
personal computer that you would 
expect from Matsushita, whose brand 
names in the United States include 
Panasonic, National, and Quasar. As 
photo 1 shows, the Mybrain 3000 


comes in four separate units: de- 
tached keyboard with eight program- 
mable function keys, a numeric pad, 
cursor keys, editing keys, and palm 
rest; a system unit; a video monitor 
for high-resolution color graphics; 
and disk drives. 

The Mybrain 3000 has an 8088 cen- 
tral processor, a minimum of 96K 
bytes of user RAM (random-access, 
read/write memory), and 32K bytes 
of additional video RAM, plus a 
16K-byte ROM (read-only memory). 
Video RAM can be increased to 128K 
bytes. Video graphics have a resolu- 
tion of up to 640 by 400 dots. The 
available floppy-disk drives include 
3-inch, 5%-inch (160K-byte), and 
8-inch (1.2-megabyte) drives, all in 
separate vertical units. An RS-232C 
serial input/output (I/O) port is stan- 
dard, and an IEEE-488 port, a light- 
pen, joysticks, and a graphics tablet 
are available. 

National is offering both MS-DOS 
(from Microsoft) and CP/M-86 (from 
Digital Research) as operating sys- 
tems, along with many of the lan- 
guages available with these operating 
systems in the United States. Applica- 
tions software can be expected to ap- 


YOU'LL NEVER TOUCH A 


A‘naked” computer is any computer that 

sits on a bare table or desk top, without a 
TouchMat™ static dissipative table mat 
drectly under it. 


“NAKED” COMPUTERS ARE 
VULNERABLE to some of the most 
frustrating staticrelated problems a computer 
user Can encounter — erratic or erroneous data 
transmission, loss of programs or data, damage 
to discs or accessory cards, component failure, 
or “unexplained” down time. 


During the dry winter heating season, you are 
probably more aware of static electricity 
because you can fee! it. However, your 
computer is vulnerable to a much smaller ZAP 
than you can possibly feel, and that level of 
static may occur at any time of the year. Even 
air conditioning can aggravate the problem by 
drying the ағ. 


IT ONLY TAKES ONE ZAP to make your 
perfectly logical computer act irrational and 
temperamental. Experienced computer users 
know that static electricity cannot be completely 
eliminated from the environment or the 
microcomputer, since people are-prime 
generators of static. The best solution is to 
channel static charges harmlessly away before 
they have a chance to spark to sensitive 
components and accessories. 


THE TOUCHMAT SITS ON THE TABLE, 
directly under the computer, within easy reach 
of your hands and fingers. To discharge static 
from your body, simply touch the mat before 
turning on the computer, and then periodically 
during operation. 


Discharging takes less than a second, does not 
produce a spark, and is absolutely assured by 
the simple fact that your skin contacts the mat 
directly. (The sweat layer of the human skin is a 
primary conductor of electricity.) Anytime your 
hands or wrists rest on the mat, static discharge 
is automatic. 


A DRAMATIC IMPROVEMENT OVER 
CONDUCTIVE FLOOR MATS, the 
TouchMat does not require users to wear 
leather-soled shoes for effective static 
discharge. A floor mat may be rendered virtually 
ineffective by today's popular synthetic and 
rubber-soled shoes, which insulate the user. 


TouchMat 


INSTEAD. 


THE BEST THING NEXT TO YOUR 
COMPUTER, the cushioning material of the 
TouchMat also serves to dampen noise and 
vibration, and prevents your computer from 
Sliding around on the desktop. Available in a 
computer-compatible beige, 24” x 26”, it 
accommodates all populartmicros. 
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“NAKED” COMPUTER AGAIN! 


IF YOU'RE UNCOMFORTABLE NOW, 
ABOUT YOUR "NAKED" COMPUTER — 
you should be. Static problems cost you time 
and money. Prudent computer users in offices, 
homes and schools everywhere are protecting 
their computer investment with a TouchMat 


Get your hands on a TouchMat now! For the 
name of your nearest TouchMat dealer, cal 
tol-free: 


If not yet available in your area, you may order 
drect for a limited time only. Allow 2-4 weeks for 
delivery. Visa and MasterCard accepted. 
Shipping and handling charges extra. 


a» Suggested retail price- $89. 
Dealer inquiries welcome. 


TouchMat is a Trademariect, andis 
manufactured exclusively by: - 


Stilwa 
(612) 430-2000 - 


2 Camputerware Inc, 1963 ^: net 
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Photo 3: Toshiba Pasopia 16. 
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pear by the time the Mybrain 3000 
reaches the United States, probably in 
mid-1983. 

With two 5%-inch disk drives, а 
video monitor, an 80-column dot- 
matrix printer, an operating system, 
and BASIC, the system lists for 
783,500 yen (about $3000 at the ex- 
change rate of 265 yen per dollar, 
which I will use throughout). With 
one 5%-inch floppy-disk drive and 
no printer, the cost in Japan is about 
$2000. Of course, shipping the ma- 


` chines to the United States and mar- 


keting them here should add to the 
cost. 

Mitsubishi Multil6: Since the 
Multil6 has already been introduced 
in the United States, I'll be brief. The 
Multil6 looks like an "all-in-one" 
microcomputer (all the components 
in one box), but the combined 
monitor/disk-drive unit is detachable 
from the system unit/keyboard com- 
bination (see photo 2). The Multi16 
has an 8088 processor and an op- 
tional 8087 coprocessor, standard 
memory of 128K bytes expandable to 
576K, 640- by 400-dot video resolu- 
tion, one or two 300K-byte 5%-inch 
floppy-disk drives, an RS-232C port 
with optional GP-IB, a general- 
purpose parallel bus, and the 
CP/M-86 operating system. Several 
different disk drives and several dif- 
ferent printers are also available. 


^ 


Computer in the U.S. 


Microsoft BASIC, Multiplan, and 
Supercalc-86 are among the available 
software, as well as a Japanese word 
processor with the intriguing name 
Multiword-J. Could this be related to 
Microsoft's rumored Multiword? 

Toshiba Pasopia 16: The Toshiba 
personal computer, sold in the United 
States as the T100, is called the 
Pasopia in Japan, and the Pasopia 16 
is its big brother. (In the United 
States, the Pasopia 16 will be called 
the T300.) A variety of video moni- 
tors is available with resolution rang- 
ing from 320 by 200 to 640 by 500 
dots. The monitor rests on its own 
pedestal or on the top of the compact 
system unit, which contains two thin- 
line 514-inch disk drives holding a 
total of 640K bytes. Photo 3 shows 
the Pasopia 16 with an optional 
80-column dot-matrix printer resting 
on the system unit. Eight-inch floppy 
disks are also optional. The slender 
detached keyboard has a cursor dia- 
mond, numeric pad, editing keys, 
and programmable-function keys. 
The processor is an 8088; an 8087 
math coprocessor is optional. Stan- 
dard memory is 4K bytes of ROM 
and 192K bytes of RAM expandable 
to 512K. Users can also add video 
RAM of 128K or 256K bytes. Stan- 
dard equipment includes one RS- 
232C port and one parallel printer 
port. 


Photo 5: NEC N5200. It is marketed as the Advanced Personal 


MS-DOS is the only operating sys- 
tem available for the Pasopia 16. 
Toshiba offers T-BASIC 16 and other 


Microsoft languages. 


In addition to the Pasopia 16, 
Toshiba showed the Tosbac UX-300, 
based on the Toshiba 88000 pro- 
cessor, which has segment registers 
and seems to be very much like an 
8086. The UX-300 runs Unix and has 
a vertically oriented video monitor 
resting on a pedestal, 512K bytes of 
RAM, two RS-232C ports, and an 
8-inch disk drive holding 1 megabyte 
and resting horizontally in the sepa- 
rate system unit. With a 10-megabyte 
hard disk, the UX-300 costs about 
$9300. 

NEC PC-9800 and Advanced Per- 
sonal Computer: One of the surprises 
at the Japan Data Show was the NEC 
(Nippon Electric Company) PC-9800 
(see photo 4), a personal computer 
based on the Intel 8086—the true 
16-bit version. The PC-9800 surprised 
people because NEC introduced its 
8086-based Advanced Personal Com- 
puter (APC) in the United States in 
mid-1982. In Japan, the APC machine 
sells under the name N5200 (see 
photo 5). How many American com- 
panies make two 16-bit microcom- 
puters based on the same processor? 

In Japan, the APC (N5200), with 
128K bytes of RAM, two 8-inch 
floppy disks holding 1 megabyte 


HITACHI Personal Computer 
BASIC MASTER [OU 
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Photo 7: Hitachi PT-1 Personal Terminal. 


Photo 8: Sanyo MBC-55. 
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ERG/68000 
MINI-SYSTEMS 


O Full IEEE 696/S100 
compatibility 

HARDWARE OPTIONS 

[] 8MHz, 10MHz or 12MHz 68000 
CPU 

O Memory Management 

О Multiple Port Intelligent I/O 

[] 64K or 128K STATIC RAM 
(70 nsec) 

O 256K Dynamic RAM, with full 
parity (150 nsec) 

ÛJ 8" DID, D/S floppy disk drives 

O 5MB-40MB hard disk drives 

[] Full DMA host adaptor 

C 20MB tape streamer 

[] 10 to 20 slot backplane 

[] 30 amp power supply 


SOFTWARE OPTIONS 
[] 68KFORTH' systems language 
with MACRO assembler and 

META compiler 
O Fast Floating Point package 
[] Motorola's MACSBUG 
ГІ IDRIS? operating system with 
C, PASCAL, FORTRAN 77, 
68K-BASIC' compilers 
ГІ СР/М--68К: OIS with C, 
Assembler, 68K'-BASIC, 
+ 68K'-FORTH 
Trademark 'ERG, Inc. 
?Whltesmiths *Digital Research 
30 day delivery 


with valid Purchase Order 
OEM prices available 
For CPU, Integrated Card Sets 
or Systems. 


Empirical Research Group, Inc. 
P.O. Box 1176 
Milton, WA 98354 
206-631-4855 
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each, a high-resolution monochrome 
monitor (640 by 475), a serial port, 
and a printer port, has a list price 
equivalent to about $2800. The same 
system lists in the United States for 
$3900. 

With its separate keyboard (cursor 
keys, programmable keys, numeric 
pad, and editing keys), system unit, 
monitor, and disk drives, the 
PC-9800 looks more like a home ma- 
chine than the APC does. The stan- 
dard memory is 128K bytes expand- 
able to 640K. However, the PC-9800 
also has a 96K-byte ROM containing 
NBASIC-86, and you can get another 
96K bytes of video RAM. NEC offers 
monitors for the PC-9800 with resolu- 
tion as high as 640 by 400 dots and 
also an assortment of disk drives. 
Both MS-DOS and CP/M-86 are 
available. With two 8-inch drives 
storing a megabyte each, the key- 
board, and the system unit containing 
128K bytes of RAM, the PC-9800 
costs the equivalent of about $2600 in 
Japan. When the PC-9800 reaches the 
United States (and the NEC spokes- 
men would not say whether or when 
that will happen), the list price will 
probably be about the same as that of 
the APC. 

When I pressed the hosts in the 
NEC booth about the differences be- 
tween the APC and the PC-9800, they 
would say only that the PC-9800 
lacks the software power-down that 
the APC has. There's also the BASIC 
in ROM, of course, and the PC-9800 
system unit is clearly too small to 
hold the boards that go in the APC's 
large card cage. (I was not allowed to 
look inside the PC-9800 or any other 
machines at the Japanese shows.) The 
last obvious difference is that the 
APC has 22 programmable-function 
keys to the РС-9800 ten. 

Both the APC and the PC-9800 are 
impressive machines. NEC deserves 
praise for basing both of its top per- 
sonal computers on the 8086 rather 
than imitating IBM and choosing the 
less powerful 8088. 

Hitachi BASIC Master 16000 and 
PT-1 Personal Terminal: Like NEC, 
Hitachi is offering two 16-bit personal 
computers, the BASIC Master 16000 
(photo 6) and the PT-1 Personal Ter- 
minal (photo 7). The BASIC Master 


16000 has an 8088 processor, runs 
MS-DOS, and has 320K bytes of 
RAM as standard equipment. Video 
resolution is 640 by 400. The system 
unit, unlike most of the other 
modular Japanese microcomputers, is 
taller than it is deep. Two 5%-іпсһ 
floppy disks hold 320K bytes. The 
Hitachi booth had no brochures 
about the BASIC Master 16000, and 
information about it was limited, but 
the price quoted was 490,000 yen, or 
about $1850. I was unable to deter- 
mine for certain whether that in- 
cluded the video monitor and two 
disk drives, but it seems hard to 
believe that it could. 

The PT-1 also uses the MS-DOS 
operating system. Video resolution is 
720 by 520, and each of the 8-inch 
floppy disks holds a megabyte of 
data. The Hitachi exhibits of office 
automation equipment showed the 
PT-1 communicating with larger 
Hitachi systems. 

Both the PT-1 and the BASIC 
Master 16000 have detached key- 
boards. Besides the numeric keypad, 
cursor keys, and editing keys, the 
PT-1 has 24 programmable-function 
keys. The BASIC Master 16000 has 
10 programmable-function keys 
besides editing and cursor keys and a 
numeric pad. 

Sanyo MBC-55: Sanyo's top-of-the 
line personal computer is the 
8088-based MBC-55. The compact 
system unit contains two thin-line 
5¥%-inch floppy disks holding 160K 
bytes each. Although a Sanyo repre- 
sentative in the booth at the Electron- 
ics Show said the disk format used is 
not the same as the IBM PC's, he also 
said that the hardware bus is compat- 
ible. Buyers should, therefore, be able 
to use boards made for the IBM PC in 
the Sanyo MBC-55 when it reaches 
the United States. 

The MBC-55 runs CP/M-86, Con- 
current CP/M-86, and MS-DOS. 
Standard memory is 64K bytes ex- 
pandable to 256K. A 4K-byte "boot" 
ROM (which contains instructions 
for reading the operating system from 
a floppy disk) is standard. An 8087 
coprocessor is optional. The MBC-55 
will go on sale in the United States in 
June or July 1983. Although the exact 
price in the United States has not been 
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expansion boards measure up to MegaPlus"? 


This may really be the only board you need 
to expand your ІВМ personal computer. 
We've now added the most wanted feature 
ona quad function board: two asynchronous 
ports along with memory, clock/calendar, 
and parallel printer port. And unlike most 
big memory boards, you don't have to 
sacrifice multiple functions to get 
512k of add-on memory in a single 
slot. 


THE BASICS 


The main board has three functions 
standard: Parity checked and fully 
socketed memory up to 256k in 
64k increments, clock/calendar 
with battery back-up, asynchronous 
communication port (RS232C ser- 
ial) which can be used as COM1 or 
СОМ2, (DCE for a printer, or DTE 
for a modem). Optional is a 100% 
IBM compatible parallel printer port, 
and a second async port for another $50 
each. Also included аге: SuperDrive™ disk 
emulation and SuperSpooler™ printer buf- 
fer software. 


NO CORNERS CUT 


We didn't lower the quality to give you all 
this. The board is a four layer design with 
solder masking, silk screened locations, 
and gold plated edge connectors. Compo- 
nents are premium grade and meet or 
exceed IBM specifications. Each board is 
burned in and tested prior to shipment. 


CLOCK/CALENDAR 
& CLIP-ON BATTERY 


Ourclockis powered by a simple $4 lithium 
watch battery available at your corner drug 
store. It is clipped оп, not soldered like 
some other clock boards. How useful is a 
battery warranty that requires you to send 
your board to the manufacturer to replace 
it? We send you a diskette with a program 
that sets the time and date when you turn 
on your computer. Now your programs will 
always have the correct time and date on 
them without you ever having to think 
about it. (Just which versionofthat program 
you were writing is the latest one?) 


MEGAPAK OF MEMORY 


The picture inthe inset shows the optional 
256k MegaPak'M board mounted "'piggy- 
back” onthe main board. This expandability 
feature gives those who need it 512k of 
add-on memory in a single slot. Now you 
can create disk drives in memory up to 


320k, set aside plenty of space for print 
spooling, and still have plenty of memory 
for your biggest programs. An exclusive 
design allows the memory to be split at two 
memory addresses to take full advantage of 
the memory disk feature of concurrent 
CP/M"7TM, 
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FREE SOFTWARE 


The disk emulation software creates “disk 
drives" in memory which access your pro- 
grams at the speed of RAM memory. The 
print spooler allows the memory to accept 
data as fast as the computer can send it and 
frees your computer for more productive 
work. Some manufacturers sell hardware 
printerbuffersthat doonly this for hundreds 
of dollars. SuperSpooler™ eliminates the 
need for these slot robbing products. 


CHEAP SOFTWARE TOO 


What good is great hardware without some 
great software to use it with? We offer 
some terrific prices on some of the popular 
programs you will want to use your board 
with. How about the cream of the spread- 
sheetprograms, SUPERCALOC, for just $176. 
Or maybe dBASE II by Ashton-Tate for just 
$419. 


WHY BUY IT FROM US? 


Because we providethe service and support 
most companies just talk about. We realize 
how integral this board is to the use of your 
computer. What good is a warranty if it 
takes weeks for repairs to be made? We 
offer 48 hour turnaround or a replacement 
board on all warranty repairs. Do you hear 
anyone else making this promise? If you 
still are not convinced, and want to compare 
prices, remember we don't charge extrafor 
credit cards, shipping, or COD fees. If you 
still want to buy elsewhere, ask them if 
they will face the acid test. 


THE ACID TEST 


Qubie say ( Q- B -A ) gives you a 30 day 
satisfaction guarantee on all board pur- 
chases. If you are not completely satisfied 
we will refund the entire amount of your 
purchase. If you can get any of our com- 
petitors to give you the same guarantee, 
buy any other board you think compares 
andreturntheone you don't like. We know 
which one you will keep. One year parts 
and labor warranty included. 


TO ORDER BY MAIL SEND 


—Your name and shipping address 

—Memory size, and options requested 

—Software and cables needed 

—Daytime phone number 

—California residents add 696 sales tax 

--Сотрапу check or credit card number 
with expiration date (personal checks 
take 18 days to clear) 


TO ORDER BY PHONE 


In California (805) 482-9829 
Outside California (800) 821-4479 


PRICES: 64k $349 192k $469 
128k $409 256k $529 
512k $928 


(Includes async port, memory, clock/ 
calendar, SuperDrive™, and Super 
pooler™ software) 


OPTIONS: 

Parallel Printer Port $35 
Second Async Port $35 
MegaPak™ with 256k of memory $399 
Cable to parallel printer $35 


Cable to modem or serial printer $25 
Memory Diagnostics Program $10 
SUPERCALC by SORCIM $176 
bBASE Il by Ashton-Tate $419 


SHIPMENT 

We pay UPS surface charges. UPS 2 day 
air service $5 extra. Credit card or bank 
check orders shipped same day. 


QUBIE' 
DISTRIBUTING 


4809 Calle Aito 
СатагШИіо, СА 93010 


Circle 450 on Inquiry card. 


Photo 9: Sord M-343. 


decided, the Sanyo booth attendant 
said that the MBC-55 with 64K bytes 
and one floppy will cost about $1000. 
That does not include the video 
monitor. 

As photo 8 shows, the MBC-55 is 
very compact and seems aimed at the 
home market. Sanyo did not exhibit 
the machine at the Data Show, saving 
it for the more consumer-oriented 
Electronics Show. Sanyo showed a 
great deal of video-recording equip- 
ment, and the MBC-55 looks as if it 
might be part of the same family of 
products. The MBC-55's system unit 
is only 4% inches (11 cm) thick, just 
deep enough to accept boards made 
for the IBM PC. To keep the key- 
board as small as possible, Sanyo 
chose to supply only four program- 
mable-function keys. The numeric 
keypad, as on the IBM PC, doubles as 
a cursor-control pad. Although no 
Sanyo spokesman said so, I would 
not be surprised to see the MBC-55 
sold as part of a home-video system 
and used to control video storage 
systems and to mix computer graph- 
ics with video images. (See the section 
on the Sharp X1 microcomputer later 
in this article.) The marketing ap- 
proach would be to say, "Since you're 
buying a new color television, why 
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not let us throw in ап IBM-com- 
patible personal computer?” 

бога M-343: бога, one of Japan's 
few new companies, makes several 
interesting microcomputers. (See the 
comments on the M5 home computer 
and the M23P portable later in this 
article.) As photo 9 shows, the 
М-3435 color graphics are im- 
pressive. The M-343 is the Sord flag- 
ship and is powerful indeed. The pro- 


The M-343's 
color graphics 
are impressive. 


cessors include an 8086, and 8087, 
and a Z80A. The M-343's large, all- 
in-one unit can hold up to 1176K 
bytes of RAM. The video resolution 
is 640 by 400. There are four serial 
I/O ports, and the M-343 can serve as 
the hub of a network of Sord M23 
Z80A-based computers. Standard 
floppy-disk storage is 1.2 megabytes. 
The keyboard has 20 programmable- 
function keys, cursor-control keys, a 
numeric keypad, editing keys, and 
another 12 keys that I believe are 
dedicated to communications and 
system operations. Finally, the M-343 


is the only major Japanese 16-bit 
microcomputer that has three vacant 
S-100 bus slots. 

Sord offers five different operating 
systems: the Realtime Disk Operating 
System, the Realtime Multi-job Disk 
Operating System, MS-DOS, 
CP/M-86, and the UCSD p-system. 
Sord has developed an applications 
system (PIPS) that integrates data- 
base, spreadsheet, and graphics func- 
tions. Sord achieved this software in- 
tegration sooner than its American 
competitors. 

Anritsu Packet II Hy Personal 
Computer: What happened to the 
68000 processor chip? The only new 
68000-based personal computer that 1 
saw in Japan is the Anritsu Packet II. 
This powerful machine is an all-in- 
one computer with two 5%-inch flop- 
py disks (150K bytes each) horizon- 
tally mounted to the right of the 
video monitor. The keyboard has 
cursor keys, editing keys, 10 pro- 
grammable keys, 12 keys dedicated to 
BASIC commands, and a numeric 
keypad. A printer is built in and 
sends 40-column paper scrolling out 
above the monitor. Standard equip- 
ment includes 256K bytes of RAM. 
You can add memory in 128K and 
256K increments. You can also add 
various kinds of ports and an analog- 
to-digital (A/D) converter. One of 
the best features of the Packet II is the 
way it accommodates added features. 
The back has six horizontal metal 
plates that come off and allow you to 
slide a board in just as you slide a 
drawer into a chest. Each board has a 
metal plate on its back that closes the 
opening in the back of the machine. 
Each I/O board has appropriate 
sockets in its back. Anritsu intends 
the Packet II for technical users, and 
the software supports engineering 
graphics. 

AI Electronics AI-M16: Another 
hefty and powerful Japanese micro- 
computer is the AI-M16 from AI Elec- 
tronics. Based on the 8086, the M16 
also has an 8089 I/O processor and 
an optional 8087 math coprocessor. 
The keyboard is detached, but every- 
thing else comes in one big package 
with disk drives mounted vertically 
to the right of the monitor. Standard 
equipment includes a calendar clock. 
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The Universal Operating System: 


PROGRAMMER PRODUCTIVITY Ж nues 
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Finally all the tools for your trade. 


The UCSD p-System" is the first truly universal 
operating system ever developed. Its capabilities allow 
you to develop integrated, high quality applieations 
faster and more efficiently with virtually no limit on 
size. And whether it's an IBM PC or Displaywriter, an 
Apple, a DEC, an HP. an Osborne, a Philips, a Sage, 

a Tandy, or a TI, the p-System is portable across vir- 
tually any popular miero made any where today. Which 
means you ean develop your program, on any micro- 
computer, then compile to object code, and it’s totally 
transportable. 


All the tools you'll need. 

The p-System lets you write your programs using 
any combination of UCSD Pascal’ FORTRAN-77 and 
BASIC. Each language operating effectively with the 
others. So you can take advantage of the best features 
of each—in a single program. 

And you also get acompletely integrated 
set of software development tools that work 
together to make your job even 


macro assemblers, a debugger and a print spooler. 
There are also portable graphies utilities and native 
code generation — where and when you need it. And 
the p-System provides for dynamic memory manage- 
ment, as well as automatic linking, multi-tasking, 
and more. 


Truly universal, truly efficient. 


When we set out to develop the p-System, we 
wanted it to be truly universal, truly portable, truly 
efficient. And we weren't going to be satisfied with 
anything less. We didnt think you would be, either. 

So now you can get all the tools you'll need to 
develop applieations faster. Less expensively. More 
dependably. For a much larger market. 

All at the same time. 

All on one micro. 

Finally, once is enough. 

For product information or information on 


Finally, how to get a copy of the p-System Applica- 


tion Catalog, call or write to us 


simpler. Including a sereen editor, On C e IS En ou oh at SofTech Microsystems. 
® 


SofTech Microsystems · 16885 West Bernardo Drive · San Diego, Calif. 92197. (714) 451-1230 


"Universal Operating System is a trademark of SofTech Microsystems Ine., UCSD p-System and UCSD Pascal are trademarks of the Regents of the University of California 


Circle 382 on inquiry card. 
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—PURCHASING АСЕМТ= 


is your purchasing agent 


As our name implies, we shop the wholesale market and negotiate the 
best price for you. We have access to over 500 manufacturers and 
purchase millions of dollars of hardware and software each year. Our 
buying power gives you more for your money. Our fee is 25% of what 
we save you off list price. By participating in the savings, we share a 
common goal—to save you money. 
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Call us for your price on any product not listed. Prices shown include our fee. 


COMPUTERS 


Alpha Micro 1000 VW $5,960 
Alpha Micro 1030 12.047 
Alpha Micro 1054 1 e 


Alspa AC1-2/SS 2,320 
Altos 8000-40 5,760 
Altos 8600-12 ,69 
Altos 580-10 4,779 
Altos Series 5-15D 2,100 
Altos Series 5-5D 3.999 
California Computer 
Systems 300-1А 4,414 
Columbia Data CALL 
Compupro Godbout ™ 
Sys. 816/A* 4,350 
Sys. 816/B" 53:560 
Sys. 816/C* 7.030 
-Drive-H 1,398 
68K 543 
CPU-Z 6 mhz. 218 
Ram 24, 128K 807 
Disk II H.D. Contr. 586 


Morrow 20 meg. H.D 2,990 
Progmotic 

20 meg. HD 2,915 
‘Assembled and tested 


Cromemco System 1 CALL 
Cromemco System 2 CALL 
Cromemco 68000 

System 1 CALL 
DEC Rainbow 3.072 
Dynabyte % OFF 
Eagle II 2.350 
Eagle 1600 5,158 
SOFTWARE 


Call for prices on all your 
sottware needs. 


COMPUTERS 


IBM Personal comp. CALL 


Amdex Color Ill monitor 429 


OFF 
BabyBlue 530 
Davong 5 meg H.D. 1,569 
Diablo 630 AP 4,825 
NEC 3550 4,920 
Seattie boards CALL 


& all IBM peripherals CALL 
Molecular CALL 
Morrow Micro Decisions CALL 
NEC 16 bitAPC system CALL 
Northstar Advantage — 2,669 
Northstar Adv, HD. 5 4,395 
Onyx 5001 MU-6 
Onyx 8000 MU-10 


Sage . , 
Sanyo 1000 w/software 1,540 
Seattle Gazelle 4, 


Televideo TS-802 2,600 
Televideo TS-802H 4,450 
Televideo TS-806 5,200 


Televideo 75-16026 3479 


Televideo TS-A602GH 5,409 
Vector 4 CALL 
Victor CALL 
Zenith ZF-100-2 4 2,525 
Zenith 2Ғ-110-22 3099 
Zenith 2Ғ-120-22 3.126 


PRINTERS 


Brother, parallel, daisy 910 
C. Itoh, F-10, daisy 1, 300 
Daisywrifer 2000 48K 1,150 


Diablo 620, dsy 25cps 990 
Diablo 630, daisy 2.050 
IDS Prism 132 all opts. 1,430 
NEC 3510 ALL 
NEC 7710 R/O 2.325 
NEC/Sellum 4, 16K, trc. 2,595 
Okidata 92L 510 
Qume 9/45 full panel 7,799 
Qume 9/55 ful panel 2.180 
Qume 11/35 4,280 


Smith Corona TP-4, daisy 545 
Tally 160L w/tractor 790 
Texasinstr ТІ 810 1.240 
Texas Instr. Ti 840LQ 4,944 


OTHER PERIPHERALS 


AmdekColorll monitor 0694 
Amdek Color Шо (ttl) 768 
Vente! 212 + modem 765 
Corvus 10 meg. H.D. 2,995 
Houston Instr. DMP-29 | 
Houston Instr, DMP-40 775 
Houstan Instr. DMP-44 
Morrow 20 meg HD 3.650 
Qume QVT102 terminal 537 


BARGAIN CORNER — One of a kind items in stock 


at wholesale cost (no fee) limited to quantity on hand. 


Apple Bosc Compiler 256 
IBM Wordstar 240 
Hayes Micromoden 100 279 


Speliguora (ISA) 8” 
Supercolc — 8" 
Supercalc — Apple 


EXPORT SERVICES AVAILABLE гог overseas computer dealers 


Mastercard, VISA at 396 handling fee. Prices subject to change without notice. Minimum fee 5450. 


and distributors through AMERICAN BUYING AND EXPORTING SERVICES. 
INTERNATIONAL TELEX 470854 or call (415) 376-7600 (export only). 
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THE 


PURCHASING 
AGENT 


1635 School Sireet 
Moraga, CA 94556 


Call Toll Free 800-227-2288 
In California (415) 376-9020 


Circle 353 on inquiry card. 


Standard RAM is 256K bytes expand- 
able to 1 megabyte. The public bus is 
an IEEE-796 bus. There are two serial 
ports and provision for a lightpen. A 
16K-byte boot ROM and an 8K-byte 
character-generator ROM аге stan- 
dard, and a 128K-byte kanji (Japa- 
nese-character) ROM is optional. 
Mass storage can be on 8-inch floppy 
disks or 5¥%-inch Winchester hard 
disks. 

The M16 comes with a wide choice 
of operating systems: Genix, 
CP/M-86, Concurrent CP/M-86, 
MP/M-86, MS-DOS, or the UCSD p- 
System. Languages mentioned include 
LISP, PL/I, айа €. 

Seiko 9500 and 8600: The 16-bit 
Seiko microcomputer shown in 
Tokyo was the 9500 Super Personal 
Computer. All the components come 
in one large package with disk drives 
mounted horizontally beside the 
monitor. What makes the 9500 super? 
It has an 8086 processor, an 8087 
math coprocessor, and two 8088s: 
one to manage I/O and the other to 
control communications. Standard 
RAM is 256K bytes, maximum is 
512K. The operating system 15 
RMX/86 (from Intel?). The color 
video is dazzling, with 512 by 480 
resolution. But the large package 
would be awkward in most settings. 

While I was in Japan, Seiko intro- 
duced the 8600, based on the 8086 
microprocessor, intended for the 
American market, and decidedly 
smaller and better looking than the 
9500. 


Slick Consumer Computers 

Sharp X1: One eight-bit computer 
made a big impression at the Elec- 
tronics Show, the Sharp X1. The X1 
has two primary components, the 
CZ-800D and the CZ-800C. Shown in 
photo 10, the X1 is a Z80A-based 
machine but certainly not another 
Z80A desktop system. Sharp offers 
the CZ-800D 14-inch color television 
monitor for 113,00 yen, or about 
$425. The CZ-800D has one button 
that other color televisions don't; it 
turns the television into a color moni- 
tor. For another 155,000 yen (about 
$585) you can have the CZ-800C, 
consisting of an integrated computer 
and keyboard unit. The computer is 


It you stick with timeshari 


reading 


read this ad. 


Typically, financial planning 
on a timesharing service runs $2,000 
a month and more. Month after 
month after month. 

And it doesn’t take a spread- 
sheet to figure that as a $24,000- 
a-year-after-year expense. 


The incredibly cheap alternative. 


The Financial Planner™ from Ashton-Tate 
can stop this cash drain once and for all. 

You pay $700 — one time — for the Planner. 
And handle your financial planning quickly, easily 
and completely on your microcomputer. 

Without having to share your time or your 
money with anyone. 


A forecaster's dream come true. 


The Financial Planner has enough depth to 
solve the most complex business problems you can 
foresee, yet can be used almost intuitively. 

The Planner automatically performs calcula- 
tions on individual items, rows, columns and entire 
models. Understands conditional logic. Solves 
simultaneous equations. Computes Present Value 
and Internal Rate of Return. Reads and writes 
dBASE П“ files. And much, much more. 

But you use abbreviated names, not mysteri- 
ous formulas. And you communicate with the 
computer in the English-like vocabulary of FPL™ 
(Financial Planning Language), so you can easily 
set up your budgeting and evaluation models. 

Editing and report-writing are an integral part 
of the package, and you can preview results on 
the screen, then produce presentation-quality 
financial reports directly. 

And when you have your models and reports 
just right, you can automate them so even your 
President can run them. 

With the Planner, you produceP & L forecasts 
and financial consolidations in minutes. Explore 
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"what if" alternatives. Analyze new business 
ventures and mergers. Plan real estate acquisition 
and development. And fine tune operations until 
you reach the financial objectives you've set. 

It's one of the most comprehensive business 
tools available on any computer. All for a frac- 
tion of what you've been spending on timesharing 
services to do the same things. 


For the ardent skeptics. 


It may sound too good to be true, but you 
can check out the Financial Planner with no 
financial risk. 

Run through a hands-on demo at your nearest 
computer or software store. Then take a package 
home and use it for 30 days on your IBM PC or 
CP/M microcomputer. If it's not everything we 
said it was, just return it and you'll get your 
money back. 

For the name of your nearest dealer, contact 
Ashton-Tate at 10150 West Jefferson Th 

e 


Boulevard, Culver City, CA 
90230. Or better yet, call (213) Financial 
Planner 
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Time's a-wasting. 


CP/M в a trademark of Digital Research ©Ashton-Tate 1983 
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television broadcast. 


Photo 11: Aval AVC-777]2. 


based on a Z80A and has 64K bytes 
of RAM, 4K bytes of video RAM, 
and 6K bytes of character RAM. The 
80C48 and 80C49 processors supple- 
ment the Z80A. You can add another 
48K bytes of video RAM as an op- 
tion. 

The computer unit includes a built- 
in cassette-tape recorder for data 
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Photo 10: Sharp Х1. The symbol of the Tokyo Data Show is superimposed on the 


storage. Also standard in the com- 
puter unit are а Centronics-type 
printer interface, an interface for two 
joysticks, a clock with battery back- 
up, and sound-synthesis output 
capacity ranging over eight octaves. 
When the system is being used as a 
computer, it can display 25 lines of 80 
characters on the monitor. Four addi- 


tional I/O ports are optional, as is a 
unit containing two very thin, 
54-inch floppy disks. 

An optional digital Telopper (the 
CZ-8DT) lets you connect the com- 
puter to a video camera, video-tape 
recorder, or videodisc. The keyboard 
has five separate blocks: character 
keys, number keys, function keys, 
television-monitor-control keys, and 
tape-operation keys. A color BASIC 
interpreter is standard equipment and 
includes a function that assigns a 
priority to each character and color in 
order to achieve the appearance of 
perspective. You can enlarge, reduce, 
or move graphics displays under pro- 
gram control. You can change each 
color variable instantly. You can 
paint and hatch graphic "phrases" 
(areas that can be manipulated as 
units) in eight basic colors and neutral 
colors to achieve the effect of “tile- 
painting." You can mix five different 
character styles in the same display. 
The calendar clock works with a pro- 
grammable timer and can turn on the 
television for a broadcast while you 
are away. 

The Sharp X1 lets you superimpose 
your computer graphics on video im- 
ages. You can, in other words, dis- 
play television signals and computer 
graphics simultaneously. An RGB 
(red-green-blue) mix circuit makes the 
superimpositions possible. Sharp has 
named the concept visual integration 
and calls the X1 the world's first per- 
sonal computer/television monitor 
system. Suggested applications in- 
clude video editing, art, and games. 
The most obvious use would be put- 
ting titles on home videotapes. 

Sony SMC-70: The SMC-70 is 
another Z80A-based microcomputer 
and seems destined for integration in 
a video system too. Sony revealed at 
the electronics show that the 
SMC-70's add-on 8086 unit will run 
MS-DOS. Sony has sold the SMC-70 
in the United States only as a business 
system and has not sold the system in 
Japan at all. The system differs from 
the Sharp X1 in several important 
respects: the SMC-70 has two 
32-inch disk drives as standard 
equipment, can be upgraded by add- 
ing an 8086 microprocessor, has a 
numeric keypad only as an optional 
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Now...Supercharged communications 
software for your high powered 16 bit PC. 


The makers of CROSSTALK proudly announce the newest entry into our 
line of high performance communications software. CROSSTALK XVI — 
a communications program with the speed and features of a fine racing 
machine. Shift from status display to incoming communications and 
back again at full throttle. Drive smoothly through the program with 
CROSSTALK XVI's integrated help system. Enjoy the full use of function 
keys. CROSSTALK XVI can be used with most autodial modems, and 
emulotes several of the most used terminals. Test drive CROSSTALK XVI 
today at your local dealer. 


1845 The Exchonge / Suite 140 / Atlanta, Georgia 30339 / (404) 952-0267 
CROSSTALK XVI Is a trademark of Microstuf, Inc. 
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Exciting new capabilities can blossom in your lab—when 

you automate it with the DAISI family of data acquisition 
peripherals for your Apple Computer. 

DAISI interfaces, from interactive Structures, Turn your econom- 
Ical Apple Into a personal electronic lab assistant. DAISI prod- 
ucts are designed to read instruments and sensors, control 
temperature and pressure... with reliability and precision. 
Here's a rundown on some DAISI Interfaces 


AI43, 12-Bit Analog Input System—$550 

п 16 input channels = 20 microseconds conversion time. 
А102, 8-Bit Analog Input System— $299 

= 16 Input channels ш 70 microseconds conversion time. 
AOO3, 8-BIt Analog Output System—$195-$437 

= up to 8 independent channels = range and offset adjustable. 
0109, Digital Interface with Timers—$ 330 

п timing and Interrupt capability ш direct connection to BCD 
digits, switches, relays. 

Don't settle for garden variety equipment for your laboratory 
applications. Get the best—at a great price. Pick a DAISII 


[ E Call us for the DAISI dealer near you. 


All DAISI Interfaces come 

| complete with cable, In- 
structional diskette and 

interactive Structures Inc. comprehensive manual. 

146 Montgomery Ave. 

Bala Cynwyd, PA 19004 


(215) 667-1743 
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separate unit (strange for an office 
computer), and costs much more than 
the X1. Even though the SMC-70 can 
control videodiscs, Sony's true con- 
sumer computer has yet to appear. 


Japanese Portables 

| expected to find a lot of new 
Japanese portable computers at the 
Tokyo shows but found only four 
portables of interest, two of them 
from Aval, one from Sord, and one 
from Epson. 

Aval AVC-777]2: This portable all- 
in-one computer (see photo 11) run- 
ning CP/M 2.2 might be thought of 
as Japan's answer to the Otrona At- 
tache. A Z80A system with 64K bytes 
of user RAM and 16K bytes of video 
RAM, Тһе AVC-777]2 has a 5-inch 
monochrome video monitor, two 
double-sided thin-line 5%-inch drives 
storing 600K bytes each, a built-in 
5-inch thermal printer, one parallel 
port, two RS-232C serial ports, a con- 
nector for an 8-inch floppy-disk sys- 
tem, a connector for the system bus, 
and video output for a larger 
monitor. The keyboard is detachable 
and fits into the carrying case along 
with everything else. The price in 
Japan is 880,000 yen, or about $3320. 
The weight is 12.5 kilograms, or 
about 27.5 pounds. 

Aval AVC-666: This is billed as a 
CP/M 2.2 development system, but 1 
find it even more appealing as a port- 
able. It doesn't have a printer or a 
monitor and has the two 5%-inch 
drives mounted horizontally. In 
many other respects, the AVC-666 is 
just like the 777J2. The AVC-666 is 
only as wide as the two 54-inch flop- 
py disks, brings a video signal out for 
connection to a monitor, and weighs 
much less than the 777]2. It costs the 
equivalent of about $2500, with an 
optional 12-inch monochrome moni- 
tor costing another $152. With one 
monitor at home and the other in the 
office, the AVC-666 would serve as 
an adequate portable by today's stan- 
dards. 

Sord M23P: I consider the Sord 
M23P (see photo 12) a true portable 
and a good value. The M23P has a 
Z80A processor, 128K bytes of RAM, 
and an 8-line by 80-character liquid- 
crystal display (LCD). That is enough 
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High Resolution RGB Color Monitor 
Designed for the IBM Personal Computer 


FEATURES 


80 characters x 25 lines 

690 dots horizontal resolution 
16 colors 

31 mm dot pitch tube 
non-glare, black matrix 

plugs directly to IBM PC, cable 
supplied 

FCC Class B Approved ' 
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Princeton Graphic Systems’ new 
HX-12 high resolution color moni- 
tor is designed with ап NEC.31 mm 
dot pitch CRT to give you up to 690 
dots horizontal resolution. You 
need not compromise the display 
quality of your system with monitors 
rated at less than the 640 horizon- 
tal dots generated by your IBM PC. 
The PGS HX-12 delivers 16 super 
colors, 80 characters x 25 lines. It 
is the best price/performance PC 
direct drive monitor in the market 
today. Get the PGS HX-12 and 
discover for yourself how well it 
complements your IBM Personal 
Computer. 


Princeton 
Graphic Systems 


1101-1 State Road O Princeton, New Jersey 08540 O 
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High Resolution 88 character HX- 12 RGB 
phic Sustems High Resolution 88 character HX-12 RGB 


80 character display 


(609) 683 1660 П ТХ: 685 7009 PGS Prin. 


Photo 12: Sord M23P. 


of a display to permit work on the 
road; you can edit text without too 
much strain on human memory. At 
home, of course, you'll want the op- 
tional 12-inch green monitor or 
14-inch color monitor (both 25 lines 
by 80 characters). The integral key- 
board has a numeric pad, four cursor 
keys, seven programmable-function 
keys, plus the standard keyboard. 
Two double-sided Sony microflop- 
pies (running at 600 revolution per 
minute) provide a total of 580K bytes 
of high-speed mass storage. With the 
LCD, the carrying case, and the re- 
chargeable battery pack (the yellow 
box in photo 12), the M23P weighs 9 
kilograms or 1.9.8 pounds. The M23P 
runs Sord's PIPS integrated spread- 
sheet-database-graphics software 
package and will cost about $2200 in 
the United States. The combination 
of size, price, and performance 
should make the M23P a real com- 
petitor among the portables. 

Epson HC-20: This true portable is 
sold in the United States as the 
HX-20. It has a tiny display, micro- 
cassette mass storage, and limited 
computing power compared to the 
M23P. The HX-20 costs only about 
$800. It is the ideal size for portability 
(the whole computer is no bigger than 
full keyboard size) but does have per- 
formance limitations. It will be in- 
teresting to see how the long-term 
competition based on size, price, and 
performance treats the HX-20 and the 
M23P. 
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Photo 13: National JR-200 Personal Computer. 


New Home Computers 

National JR-200 Personal Com- 
puter: The computer shown in photo 
13 is one of the three low-cost home 
computers now produced by Mat- 
sushita; the others are the National 
JR-100 and the Tomy 16-bit Graphics 
Computer. The JR-200 has a 6802 
processor, 16K bytes of ROM, and 
32K bytes of RAM. The rubber key- 
board has a wonderful touch, a dia- 
mond configuration for the cursor 
keys, plus a full standard keyboard 


Photo 14: Sord M5 


with shift, insert, and delete keys. It 
can be used with a variety of moni- 
tors, including a television set or 
an RGB monitor. The JR-2000, which 
has a list price of about $300 in 
Japan, can use tape recorders or disk 
drives for mass storage, drive a 
speaker, and handle input from joy- 
sticks. 

JR-100: The JR-100 has a 6802 pro- 


cessor, 8K bytes of ROM, 16K bytes 
of RAM, a more limited keyboard, 
and a list price of abut $210. (The 
Tomy machine was not exhibited at 
the Electronics Show, but later I saw 
it for sale in the Akihabara district 
in Tokyo. The Tomy processor is a 
TMS9995.) 

Sord M5: This computer (photo 14) 
has a Z80A processor, an 8K-byte 
ROM containing a monitor, 4K bytes 
of system RAM, and 16K bytes of 
graphics RAM. You can get software 
for the M5 in audio cassettes or ROM 
cartridges. Cartridges include BASIC, 
household accounting, bank-loan 
management, and simple word pro- 
cessing. Most of the ROM packs are 
16K bytes. The keyboard is type- 
writerlike, two joysticks are optional, 
an audio cassette provides mass stor- 
age, and both an AC power unit and 
a DC power pack are available. The 
M5 features RF (radio-frequency) 
output so that you can use a televi- 
sion as a display. Most interesting of 
all is an animation program that lets 
you use 32 types of special figures 
called sprites. The basic M5 costs 
about $187 in Japan. 

Sanyo PHC-25: The Sanyo 
PHC-25 is an advanced home com- 
puter with a list price of about $264. 
The complete computer is slightly 
larger than a standard keyboard but 
has four cursor-control keys and four 
programmable-function keys. A 
24K-byte BASIC is in ROM, and 
there are 22K bytes of RAM. As you 


would expect, the PHC-25 uses a 
television as a video monitor and a 
cassette recorder for mass storage. 
The Sanyo PHC-20 is less expensive 
and less powerful than the PHC-25. 


New Hand-Held Computers 
Sanyo PHC-8000: This hand-held 
computer has an NSC-800 CMOS 
microprocessor, 24K bytes of ROM, 
and 4K bytes of RAM. To the right of 
the one-line LCD are five program- 
mable-function keys and the break 
key. Four cursor-control keys and a 
home key are in a diamond configu- 
ration—a first, I think, for hand-held 
computers. The QWERTY keyboard 
is too small for touch-typing, as the 
description “hand-held” implies. The 
list price is 69,800 yen or about $263. 
An optional I/O unit, the PHC-8010, 
costs almost twice that amount and 
permits connection to a video moni- 
tor and a microcassette recorder as 
well as adding 14K bytes of ROM and 
22K bytes of RAM. A tiny printer is 
available, as is an acoustic coupler. 
Computer, I/O unit, microcassette 
recorder, acoustic coupler, and 


printer all fit in a custom attaché case. 

Toshiba Pasopia Mini: The com- 
puter in photo 15 has an 8-bit CMOS 
microprocessor, 4K bytes of RAM, 
and 20K bytes of ROM, which con- 
tain a 16K-byte BASIC. The one-line 
LCD is above the keyboard. Four 
cursor-control keys are above the 
numeric keypad. The base price is 
about $210. Another 12K bytes of 
RAM costs $113. An I/O expansion 
unit permits connection of a printer 
and a cassette recorder and costs 
another $170. 

NEC PC-2001 Hand-Held Com- 
puter: This is the hand-held computer 
that I liked best. It has an 8-bit 
CMOS uPD7907 microprocessor run- 
ning at 4 MHz, 36K bytes of ROM, 
and 16K bytes of RAM. It also has an 
RS-232C serial port (up to 2400 bits 
per second) at the left end, a 2-line by 
40-character LCD, four cursor-con- 
trol keys, two editing keys, five pro- 
grammable-function keys, a numeric 
pad, and a typewriterlike keyboard 
that is, of course, too small for touch- 
typing. The list price is 59,000 yen, 
or about $225. 


Company Lines 

The trend among electronics com- 
panies in Japan is to produce com- 
plete lines of microcomputers, every- 
thing from hand-held to very power- 
ful desktop systems. Consider NEC, 
for example. It makes the PC-2001 
hand-held computer, the PC-6000 
home computer, the PC-8000 
Z80-based personal computer, the 
PC-8800 (an improved Z80-based 
personal computer), the PC-9800 (an 
8086-based personal computer), and 
the N5200 (or Advanced Personal 
Computer, another 8086-based per- 
sonal computer). Toshiba makes the 
Pasopia Mini hand-held computer, 
the Pasopia Z80-based personal com- 
puter, the T200 8-bit desktop com- 
puter with two 5%-inch floppy disks, 
the T250 8-bit desktop computer with 
two built-in 8-inch floppy disks, and 
the Pasopia 16, an 8088-based per- 
sonal computer. Both NEC and 
Toshiba spokesmen said that they 
will produce keyboard-sized com- 
puters similar to the Epson HC-20 
before the end of 1983. More power- 
ful portables are likely to appear also. 


A lot of business people 
aren't realizing the full poten- 
tial of their per- © 
sonal computers. 
Because they 
haven't realized 
how much 
more their 
computers 
are capable 
of. 


ж 


can help. 
LIST 15 the first publica- 

tionthat puts software first. 
It contains articles by 


YOU SPENT $4,000 ON 
A PERSONAL COMPUTER. 


FOR ANOTHER $12.50, YOU CAN 
GET YOUR MONEY'S WORTH. 


some of the most respected 
names in the computer field. 
Written to help you get the 
most out of your personal 
computer. 
What's 
more, 
LIST con- 
tains the 
LIST 
Software 
Locator," a 
comprehensive guide to 
over 3, 000 personal com- 


puter programs, conveniently 


indexed by application, 


© 1983 Redgate Publishing Company, Vero Beach, FL. AH rights reserved. 
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The Software Resource Book 
таа | For Personal Computer Users 


industry, operating system 
and hardware. 

LIST is sold at leading 
computer stores and book- 
stores. Or, you can phone 
our toll-free number, and 
receive a copy by mail. The 
price, exclusive of postage 
and handling, is $12.50, 
(VISA and MasterCard 
accepted). 

Which is a pretty small 
price to pay for something 
that can maximize a much 
larger investment. 

LIST zs published by 
Redgate Publishing Company, 
an affiliate of E. F. Hutton. 


LIST 


1800 821-7700 


Ext. 1110 
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What American manufacturer is 


producing a comparable line of 
microcomputers? Only Hewlett- 
Packard. True, Hewlett-Packard 
makes no home computer like the 
PC-6000, but HP is making portables, 
a variety of 8-bit systems, at least two 
16-bit systems—one based on the 
8086, the other on the 68000—and the 
incredible new model 9000, which 
represents the state of the art in 
microcomputing (a 32-bit system 
with 128K-byte RAM chips and very 
fast operation). To some degree, 
Hewlett-Packard’s emphasis on 
technical users may suggest that the 
company is not competing for as 
broad a market as NEC, but Hewlett- 
Packard cannot be accused of fearing 
to compete. 
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Photo 16: These Radicom infrared 
transceivers are mounted on top of 
Hitachi BASIC Master 16000 com- 
puters. The tapes running from each 
transceiver to mirrors in the ceiling in- 
dicate the path taken by the infrared 
beams. 


The Japanese seem determined to 
keep making new microcomputers 
until each segment of the world 
market says, "That's the computer 
I've been waiting for.” Let’s hope that 
more of the major American elec- 
tronics manufacturers will broaden 
their product lines and compete more 
vigorously. 


High-Resolution Displays 
and Printers 

The Japan exhibitions demon- 
strated once again that the Japanese 
are pushing ahead in the development 
of relatively inexpensive high-resolu- 
tion video monitors, inexpensive 
high-resolution dot-matrix printers, 
and color displays and printers. As 
has often been noted, the Japanese 


katakana and kanji character sets 
force the Japanese to use high-resolu- 
tion displays and very fine dot-matrix 
printers. The Japanese had to develop 
low-cost versions of such displays 
and printers if the microcomputer 
market was to expand in Japan as 
rapidly as elsewhere, and they have 
now done so. Many companies 
showed dot-matrix printers that pro- 
duced characters that could be de- 
scribed fairly as “letter quality.” Fujit- 
su and Matsushita both demonstrated 
impressive thermal color-transfer 
printers. 


Disappointments 

One disappointment—and prob- 
ably the reason that so few portable 
computers were introduced—con- 
cerned the development of flat-screen 
displays. The plasma displays and 
LCD televisions were on view at the 
shows, but price, product life, or 
both have prevented their use in af- 
fordable portable computers. The 
Sony flat-screen cathode-ray tube 
(CRT) was not exhibited. The Victor 
company showed a very high resolu- 
tion 5-inch CRT monitor. 

Nor was there an abundance of 
low-cost 5%-inch Winchester disks. 
While Matsushita showed an optical 
storage system, the most interesting 
such exhibit was from Drexler, an 
American company (see "Optical- 
Memory Media" by Edward Roth- 
child, March 1983 BYTE, page 86). 


Optical and Infrared 
Communications 

NEC showed a fiber-optic-based 
microcomputer network called Net- 
branch 4800. NEC had four micro- 
computers connected by NEC optical 
branch modules at the Electronics 
Show. The network provides com- 
munication at 10 million bps and can 
extend over 3 kilometers. The Branch 
4800 module connects the local net- 
work to a larger network. 

Is the world ready for an infrared- 
based local network? Hitachi and a 
small company called Yagi showed an 
infrared-based network connecting 
two Hitachi BASIC Master 16000s. 
As you can see from photo 16, the 
usual cables are replaced by infrared 
transceivers—which look like 
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Altos баса es eet management solutions 
on your desk for less than 54,500: 


Finance departments have their number-crunchers. 
Secretaries have their word processors. But top executives, 
the leaders and decision-makers of business, are still 
scratching their ideas, plans and decisions on a note pad. 
Now you can benefit from increased management pro- 
ductivity with the new ALTOS® EXECUTIVE desktop 
computer system. 

The ALTOS EXECUTIVE Is more than just a computer. 
It's a system designed for management use. Yet It costs 
less than $4.500—a small investment that pays big 
dividends in efficiency. 

Managers are planners. The ALTOS EXECUTIVE 
FINANCIAL PLANNER helps managers consider multiple 
alternatives, create budgets, and perform '"'what-If" 
studies. It's a great planning tool. 

Managers aren't typists. The ALTOS EXECUTIVE WORD 
PROCESSOR makes It easier to input, store and retrieve 
Ideas, plan schedules, and create or modify reports. It 
even checks your spelling. 

What you get. The ALTOS EXECUTIVE Includes an 
Altos microcomputer with advanced MP/M II" operating 
system, a smart terminal designed for comfort and ease 


Packed with fresh ideas for executives 


ALTOS 15 a registered trademark of Altos Computer Systems. MP/M H 15 a trademark of Digital Research. Inc. 
"Price approximate and may vary in your area. System Includes an Altos Series 5-15D computer with MP/M 11 operating system, a smart terminal, 
and the ALTOS EXECUTIVE WORD PROCESSOR and EXECUTIVE FINANCIAL PLANNER applications with the built-in ALTOS COMPUTER TUTOR. Price 


does not Inciude printer. cables. Installation. taxes. additional training and maintenance, 
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of use, data storage for up to 600 document pages, and 
two applications for executives—word processing and 
financial planning. 

And to make it all easier to use, we've included the 
ALTOS COMPUTER TUTOR—a self-paced, step-by-step, 
on-screen tutorial that helps the busiest executive learn 
to use the computer within minutes. 

Room to grow. The ALTOS EXECUTIVE Is a business 
system you can grow with. Add two extra terminals, a 
Winchester hard disk, other applications (such as our 
ALTOS ACCOUNTANT, a completely integrated business 
accounting system), and communication links with other 
computers. You can also run the ALTOS EXECUTIVE on our 
new line of eight-user, 16-bit systems. 

See the ALTOS EXECUTIVE in action today. And look 
for more offerings in the ALTOS EXECUTIVE Series to 
come your way soon. Call our toll-free number for the 
name of your local Altos sales and service dealer. 

Or write: Altos Computer 
Systems, 2641 Orchard 
Park Way, San Jose, 

CA 95134. 


COMPUTER SYSTEMS 


800-538-7872 


(In Calif., 800-662-6265) 
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The 68000 needs database. 
You need both. 


Concurrents integral" database on 
the WICAT 68000 boasts features 


usually found only on “mainframes”. 


@ quick design through graphic 
techniques 

e structures that mode! real world 
complexities (see example at right) 

e large capacity and expandability 

e rapid access to all related records 

€ automatically maintained structure 

ө efficient use of disk space 

€ easy to learn and use 


MenuSystem™ 

MenuSystem helps you build “user 
friendly” systems easily. Screens 
are “painted” on the terminal and 
ready to use with no programming. 
Application systems are developed 
quickly using Concurrents software 


D 


Back ‘Order 
L] 


| SALESMAN | 
oa 


-4 онен] Se sur] 
HEADER 


Recelvables Order | Parent Child 


bu BILL OF 
MATERIAL 


SAMPLE DATABASE DESIGN 


integral" database and 
MenuSystem 

(substantial discount when ordered with computer) 
WICAT System 150 


Motorola 68000, 256K memory, 10MB 
Winchester 

760KB floppy, terminal, system software, 
language 


on the powerful WICAT computers. 
For more information or to arrange 
a telephone demonstration, please 
write or call (513) 281-1270 


"a CO П С U r re 8 Сасы 


%е 1870 Madison Road Cincinnati, Ohio 45206 
HIGH TECHNOLOGY MICRCCOMPUTERS FOR SCIENCE AND INDUSTRY 


Single user 
Three users 


THE PRICE WAR 


In every battle, we came up the victors. Not only in price, 
but їп service and support as well. 


Call to order: l- 800-257-5217 


(in NJ 609-424- 4700) | 


TRISTAR 


TriStar Data Systems 
2 Keystone Avenue 
Cherry Hill, NJ 08003 
609-424-4700 
215-629-1289 


We carry: 


Intertec Data Systems 
Corvus Concept 
Corvus Hard Disk 

C. Itoh Printers 
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lamps—located atop each BASIC 
Master 16000. The transceivers, 
called Radicoms, communicate with 
one another via mirrors on the ceil- 
ing. That's right, it’s all done with 
mirrors. As the network gets bigger, 
you need more mirrors, but you don't 
need any cables. Would cigarette 
smoke impair communications? If so, 
throw the smokers out. The Radicom 
network at the show was described as 
a prototype. 

Yagi also showed a working 
infrared-based modem called the 
Beacom. As you might expect, it 
looks like a lamp. Described as a free- 
space optical communication system, 
Beacom can link two points that can- 
not be linked by cable, can relay tele- 
vision broadcasts, can perform high- 
speed data communications, and is 
said to be free from interference from 
sunlight and artificial light. Different 
models communicate at from 1 to 3 
million bps and at ranges of from 300 
to 1600 meters. Of course, you need 
interfaces between the computers and 
the light transmitter/receivers. 

In the communications products 
just described, in the clever and at- 
tractive Sharp X1 microcomputer, 
and in printers and displays, the 
Japanese have brought something 
new to the world of microcomputing. 
More innovations would be welcome, 
including those innovations that sub- 
stantially lower the price of equip- 
ment already available elsewhere. lili 


Exploring the Asian 
World of Microcomputers 

During my travels in Asia, I at- 
tended the Korea Electronics Show in 
Seoul, the Taiwan Electronics Show in 


| Taipei, the Hong Kong Consumer Elec- 


tronics Show in Kowloon, and China 
Comm 1982 in Beijing, People's 
Republic of China, as well as the 
Japanese shows described in the ac- 
companying article. 

A delightful surprise was the discov- 
ery of the Akihabara neighborhood in 
Tokyo, an electronics bazaar that sur- 
passes anything I have ever seen or 
imagined. I'll discuss this wondrous 
neighborhood as well as encounters 
with microcomputers at the other 
shows in a second article in the May 
issue of BYTE. . . . P.L.L. 


send me the remarkable 
iXO Telecomputing System. 


[] Yes, l'dlike to order right now. Send me the iXO 
Telecomputing System by private courier. I'm enclosing 
$299 for each telecomputer I order. (California residents 
add 6⁄2% sales tax.) 


Im making payment by: 


[] Check [] VISA 

[] Mastercard [] American Express 
Card Number: Expiration: 
Signature: 


(1 Yes, send the FREE O I already subscribe to 


software package for... THE SOURCE™ 
) IBM Send me the $50 rebate 
( ) Apple Il coupon for another 
( ) TRS-80 Ш teleservice. 
NAME: 
ADDRESS: 
CATY: — STATE: ______ ДЕ; 


I'd also like the following peripherals. Include them with 

my order. 

O iXO 20-Column O iXO Video Interface 
Printer $199 $199 

O iXO Acoustic O iXO Serial Parallel 
Interface $99 Interface $119 

Dial (800) 423-3008 Toll Free (In California call collect 

(213) 877-5384, ext. 10) and use your credit card to 

charge your iXO Telecomputer by phone. 
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iXO Telecomputing System. 
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add 642% sales tax.) 
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( ) Apple II coupon for another 
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О iXO 20-Column Г] iXO Video Interface 
Printer $199 $199 

O iXO Acoustic D iXO Serial Parallel 
Interface $99 Interface $119 
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(213) 877-5384, ext. 10) and use your credit card to 

charge your iXO Telecomputer by phone. 
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6 GOOD REASONS 


FOR YOU TO USE THE iXO 


mapu. TELECOMPUTING SYSTEM 

elephone line . 

into a remarkable The electronic information revolution is here. OF E 

information system. Your choice isto follow...orto lead with the easy-to-use, TO USE 

Here's how... low cost, portableiXO Telecomputing System. THE iXO. 
Receive Instant : == 


s Information Wherever You Are. 
Now have instant access to public information 
services like THESOURCE? CompuServe and 
Dow Jones Information Service... even New 
YorkTimes research data. Newson UPI andAP 
breaksonyouriXO"whenit happens” The latest 
stock quotes, commodity prices, interest rates, 
sports scores and weather bulletins areal] avail- 
able. Plus, subscribetoyour favorite newsletter 
electronically via Newsnet and receive impor- 
tant industry or political updates. 
Improve Productivity With 
s Electronic Messages. 
Avoid telephone tag. Send and receive mes- 
sages instantly with a personal iXO message 
center.Communicate quickly, efficiently and 
accurately with anyone you want to reach, any 
time of the day, anywhere. The Telecomputing 
Systemis fully compatible with major electronic 
mail services like Dialcom, OnTyme, Telemail, 
"SourceMail" and Comet. ..even your company's 
internal system. 
Communicate With Your 
1 Personal Computer 
Whether youre at work or traveling, you can have re- 
rote access to your personal computer. Improve your 
home energy management, scan your computer ad- 
dress book, check your appointment schedule, or up- 
date your stock portfolio wherever you are. 
Communicate With Your 
« Company's Computer 
Review key operating statistics on sales, production, 
inventory, order status or cash flow. Even check on 
mainframe system status from home, office or hotel 
room easily and effectively. 
Connect To A Wide Variety 
» of Teleservices. 
A wide variety of teleservices bring you electronic 
shopping, airline schedules, community bulletin 
boards, local dining and entertainment guides or 
electronic pen pals. Plus, there are hundreds of other 
entertainment services... just for fun. Select fromstra- 
tegic games or skill games, such as Blackjack, Foot- 
ball, Dictator, Super Adventure and Blackdragon. 
They'll keep you enticed for hours. 


6 Prepare 

= For The Future. 

Soon you can reconcile your checkbook, pay your 
bills or buy and sell stocks. With your Telecomputing 
System you'll be one of the first to participate in these 
newexciting uses fromfundstransfer to airline reserv- 
ations all without an operator. 

These are just a few of the hundreds of ways to use the 
iXO Telecomputing System today in your personal 
and business life. Just call toll free now, and charge it 
to your credit card. We'll put one in your hands. 


You'll find all these features built into 
each compact unit... 

Ш Compact size—7V2" x 1A" x44" andweighs 
only 15о2 

B Built In Modem- Direct connect, originate 
only, Bell type 103 compatible. 

m Communications — Asynchronous, 300 baud, 
ASCII, full duplex. 

ш Display — 16 character LCD which scrolls 14” 
characters—twice the size of acustomary пре 
CRT readout— across the screen at any of 16 user 
selected speeds, Also employs kinetic punctuation 
and sound effects to aid readability. 

а Keyboard —61 positive actionkeysintypewriter 
layout generate all 128 ASCII codes. Also has 14 
plain English command keys. 

@ Automatic Telephone Dialer— Stores phone 
numbers and autodials upon selection. Automati- 
cally operates with either rotary or tone phones. 

E Automatic Log On— Stores procedures for log- 
ging on to as many as&different host computersand 
automatically transmits when requested. Will also 
auto log on to a packet switch network for lower 
communications cost. 

Ш Security— Each system has a unique host 
ee ID number and a local pass- 

ос 

Bl Power Source — Draws current from phone line 
during operation and relies on Polaroid Polapulse 
battery when offline. 
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The complete personal size Telecom Г g 


System...about the size of a paperba 
WHAT IS A TELECOMPUTER? 


It's a portable computer terminal that transmits and 
receives information via the telephone line. Simply 
plug the cord into a modular phone jack, and the 
whole world of information is at your fingertips. 
And...it’s as simple to use as your telephone. 


ITS EASY TO USE. 


This unit was designed to be simple to operate. You 
may never even read the Owner's Manual. Nocompli- 
cated log on procedures and no computerese are re- 
quired. Engineers, salespeople, educators, students 
and professionals delight in the iXO'seaseof operation. 


HERES WHY... 
Single Button Access. 

Easier to use than using a telephone. When you've 
decided whatservice you want to access, the telecom- 
puter will: 
ll Dial the telephone number 
Ш Log on to the packet switch network, such as 

Telenet 
Ш Transmit your password to the host computer 


Ш Transmit your service selection to the host computer 


"All you did 
was press the 


Access Center Support 

When you register your unit, you electronically enter 

these things in the iXO Access Center, our central 

computer... 

Ш How you would like to be greeted when you turn 
on your unit. 

B Whether you requireentry of a local password 
before anyone can use your unit. 

E What public information services you want 
displayed in your menu. 

Ш The protocol for accessing any other computer. 

E Whether you want your password automatically 
transmitted to a remote host computer 

Ш Automatic menu selection to a host computer. 


Plain English Command Keys. 


In addition to the Phone Key, some 
of our other easyto use keys are: 


book. 


There are literally hundreds of ways to access 
and transmit information on the iXO Telecom- 
puting System. You can take them all with you. 
They're as close as a telephone line. 
No Risk Offer 
Use the iXO Telecomputing System for 15 days 
without obligation. If you decide to return it dur- 
ing this trial period, you'll receive a full refund. 
Low Price. 
You can afford toput the world at your fingertips 
now. Allthat wevedescribedherecanbeyoursat 
aspecial introductory price: only $299 per unit. 
Subscription Offer To THE SOURCE* 
The first 1,000 purchasers receive a valuable in- 
troductory bargain we simply can't tell you 
about...it's that good a deal. What we can tell 
you is that this extra bonus will let you put the 
iXO Telecomputing Systemto use immediately. 
When you're just beginning, we'll make it easier for 
you to use THE SOURCE" services. We'll program 
your telecomputer with automatic menu selection for 
five popular services: "SourceMail; UPI news and 
sports, current stock quotations, airline schedules 
and discount shopping. 
(If youalready subscribe to THE SOURCE? we'll send 
you a $50 rebate coupon redeemable for usage 
charges.) 
*THE SOURCE and AMERICA’S INFORMATION UTILITY 
are service marks of Source Telecomputing Corporation, a 
subsidiary of The Reader's Digest Association, Inc. 
Free Software. 
You'll also receive a program diskette, instruction 
sheet and basic program listing for interfacing your 
iXO Telecomputing System to your Apple II, IBM PC 
ог TRS-80 Ш. 


Unconditional Warranty. 

Each telecomputer is backed by our unconditional 
iXO Service Guarantee which states, “Shouldany unit 
require service, we'll shipareplacementno questions 
asked within 24 hours of receiving notification: 
You'll receive the iXO Telecomputing System, a 
modular cable, a durable carrying case and an 
Owner's Manual. Plus, we'll provide the software 
that'll give you remote access to your PC system with 
the telecomputer. 


To order your personal telecomputer today, 


Just call (800) 423-3008 toll free now 
(In California call collect (213) 877-5384, ext. 10) 
and useyour credit card to charge youriXO 
Telecomputing System by phone. 
Or...complete the reply card below and mail it to us. 
Your telecomputer is shipped within 24 hours so 
you'll get speedy delivery. 


mxo 


P.O. Box 3615 Culver City, CA 90230 


Press Press iXO, Inc, P.O. Box 3615, Culver City, CA 90230 
E j L] Yes, send me the iXO Telecomputing System fast. I'm enclosing $299 for 
instead of "Y" to review | each telecomputer I order. (California residents add 6% 96 sales tax.) 
and "RETURN? Mcd i i I'm making payment by: Signature: 
Press your message. О Check — 
р | О Visa 
instead of "N" ne LJ Mastercard Аде: 
and "RETURN: a | C] American Express 
to stop the flow Card No: City: - 
Press of data. | йрй 
| Expiration: Әіаіе/2ір:__ 
- Yes, sendthe FREEsoltware packaaetor: L] IBM PC C] Applet! LJ TRSeom 
= Press | LJ 1aiready subscribe to THE SOURCE" Send me the $50 rebate coupon re- 
= deemable for usage charges. 
to easily ! I'd also like the following peripherals. Include them with my order. 
correct an instead of "?" i [ ] iXO 20-Column Printer $199 ÛJ iXO Video Interface $199 


and “RETURN? 


entry error. 


LJ iXO Acoustic Interface $99 
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There was a time in recent history when people could tolerate the in- 
adequacies of personal computers. We believe that era has ended. 

| Now you can own personal computers that are more power- 
| е pw soosees Tul, easier to use and more fully supported than 


Sse апу to have come before them. ponar 1% 


те minicomputer of personal owpuers They are the new personal 
computers from Digital Equipment Corporation, Пе === em 
worlds second largest computer manufacturer. Tre jutysuppored mat ouiness system 

Digitals personal computers give you more information on 
the screen. More storage. And communications options that let you talk 
to other, larger computers anywhere in the world. 

When it comes to graphics, you no longer have to settle for the 
“paint-by-numbers” look of yesterdays systems. Digitals optional bit-map 
graphics give you four times the resolution of even the very best picture 
tube. And you no longer have to settle for the pale, bland colors of the 
past. Digitals personal computers give you a wider palette to pick from. 

Even more, you no longer have to be content with a narrow 
choice of personal computers. For Digital gives you three choices: Rainbow, 
DECmate, and Professional personal computers. Different kinds of personal 
computers, because there are different kinds of problems to manage. 

So if youve been unhappy with the history of personal compu- 
ting thus far, be glad. A new generation has begun. 
=e D find out more, call 800-DIGITAL and well send 
Thelow cos bigo performance machine YOU OUT free personal 
computer brochure. Or write: Digital 
Equipment Corporation, 200 Baker Avenue, 
Media Response Manager, CFO1-1/M94, 
Concord, MA 01742. 


Professional 350. DECmate, and Rainbow are trademarks of Digital Equipment Corporation, 
© Digital Equipment Corporation 1982 
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Intel’s 80186 
A 16-Bit Computer on a Chip 


The 80186 is the first integrated circuit that attacks 
the cost problem in 16-bit microcomputers. 


Two factors are slowing the rush to 
16-bit microcomputers. The 16-bit 
systems cost more than their 8-bit 
ancestors, and they have less soft- 
ware available to them than 8-bit sys- 
tems. Fortunately, time is solving the 
problem of software availability for 
16-bit machines, and very-large-scale 
integration (VLSI) will soon reduce 
the cost of 16-bit systems. 

The 80186 or iAPX 186 (advanced 
processor) from Intel is the first in- 
tegrated circuit that addresses the cost 
problem in 16-bit microcomputers. 
The phrase “computer on a chip” is 
often used to describe microproces- 
sors, but they are really central pro- 
cessing units (CPUs) only. The 80186, 
on the other hand, incorporates in a 
single chip all the functions of a CPU 
board except memory. 

The 80186 combines an enhanced 
8-MHz 8086-2 CPU with a clock gen- 
erator, two independent high-speed 
DMA (direct memory access) chan- 
nels, and a programmable interrupt 
controller. It includes three program- 


About the Author 

Tony Zingale, product marketing engineer 
for Intel's 80186 and 80188 microprocessors, 
has extensive experience in the use of micropro- 
cessor technology in a wide variety of applica- 
tions. 
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Product Marketing Engineer 
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3065 Bowers Ave. 
Santa Clara, CA 95051 


mable 16-bit timer/counters, pro- 
grammable memory-select and pe- 
ripheral-select logic, a programmable 
wait-state generator, and a local bus 
controller, all on one 68-pin chip (see 
figure 1), One 80186 chip will replace 
as many as 20 other chips, reducing 
the size, weight, power-supply re- 
quirements (a single 5-volt supply is 
all it needs), and the cost of the sys- 
tem while increasing performance 
(see table 1). 

Up until now, the difference in the 
cost of integrated circuits for 8-bit 
and 16-bit systems has been signifi- 
cant. A little computation confirms 
that fact. Building an 8086-based 
computer system requires the CPU 
chip ($19.15 in quantities of 10,000) 
and additional integrated circuits that 
cost $52.35. Building an 8-bit 
8085-based system requires a CPU 
chip that costs only $2.65 and other 
chips costing $27.10, for a total of 


8085 


Performance in MIPS ‚07 
Cost/performance 700 
ratio in IPS/$ 


$29.75. The integrated circuits for an 
8086-based system, then, cost $41.75 
more than similar parts for an 
8085-based system. 

The 80186 chip narrows that price 
differential considerably. While the 
chip itself costs $30.00, the additional 
integrated circuits to complete the 
system cost only $5.90. Consequently 
the integrated circuits for the 80186 
cost only $6.15 more than those for 
the 8085 system (see table 2). 

Equally important to the end user, 
the 80186 uses the same instruction 
set as the 8086 and 8088 and is com- 
patible with the large and growing 
body of software and peripherals 
available for those systems. The 
80186 adds 10 instructions that enable 
programmers to make more efficient 
use of the code, and Intel is revising 
its development software tools to in- 
clude support for the new instruc- 
tions. 


8086 80186 80286 
0:3 0.7 15 


1500 10,000 7500 


Table 1: Performance comparisons of four microprocessors. MIPS means million in- 
` structions per second; 1Р5/$ means instructions per second per dollar. 


SuperSoft 


Ada 


The Real Thing 


In a world where Ada is becoming a widely accepted standard, it is 
important that programmers learn this language quickly. SuperSoft 


Ada provides an excellent means for doing just that. And in contrast 
to other Ada-like languages, SuperSoft Ada supports standard Ada 
syntax and only standard Ada syntax. This means you'll learn to write 
programs in valid Ada code only. 


SuperSoft Ada 


SuperSoft Ada is a native code, fully recursive, multi- 
pass compiler which generates ".COM" files. While 


currently a subset, SuperSoft Ada supports many fea- | 


tures of the standard Ada languages such as: 


loop | floating point 

procedure printer I/O 

strings case 

console I/O while 

arrays integers 

for disk I/O 

characters integers with exponents 
types 

• user defined types • derived types 


e enumeration types (no I/O) • records and selected 
components 


attributes 
relational operators for arrays and strings 
control structures 


‘labels *goto  *exit 


in out/out mode parameters for eh 
pragmas 


The second release of SuperSoft Ada (2.0) includes 
the most useful features of standard Ada. Anyone 
purchasing an early release will be promptly notified 
of all updates and charged only for the small price 
increase of later releases. 


Ada is a state-of-the-art language designed for the 
demanding, contemporary user/programmer. Because it 
is required by the Department of Defense, Ada is certain 
to become a dominant language soon. Begin learning 
and using Ada now with SuperSoft Ada. 


"This compiler is presently an incomplete implementation of the Ada 
programming language. It is intended that this compiler will be further 
developed to enable implementation of the complete Ada programming 
language, and then to be submitted to the Ada Joint Program Office for 
validation." 


(Requires: 48K CP/M®) 


Ada Compiler: $300.00 
Manual Only: $ 40.00 


Japanese Distributor: ASR Corporation international, 3-23-8 
Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan, 
Tel. (03)-4375371 Telex: 0242-2723. 


European Agent: Micro Technology Ltd., 51 The Pantiles, 
Tunbridge Wells, Kent, England TN2 5TH. TEL 0892-4543: 
Talay: 96441 Micrn.G 


FIRST IN SOFTWARE TECHNOLOGY P.O.Box 1628 Champaign, IL61820 (217) 359-2112 Telex 270365 
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Figure 1: (1a) Chips necessary to make an 8086-based microcomputer system. 
(Ib) Chips necessary to make an 80186-based microcomputer system. 


10K Piece Kit 


80186 
2 latches (8282) 


Equivalent 16-bit CPU Board 


8086 CPU (5 MHz) 

DMA controller (8237A-5 + 8212 port) 
interrupt controller (8259A) 

timers (8253) 

2 latches (8282) 

2 transceivers (8286) 

chip-selects (6 memory/7 peripherals) 
wait-state generator 

local bus controller (B288) 

clock generator (8284A) 


8-bit CPU Board 


8085 CPU (3 MHz) 

interrupt controller (8259A) 

DMA controller (8237 + 8212 port) 
timers (8253) 

latch (8282) 

transceiver (8286) 

chip-selects (3 memory/3 peripherals) 
wait-state generator 


$29.75 


total 


Note: An 8088-based 8-bit board price following a similar set of options comes to a total of 
$58.65. 


Table 2: Price comparisons of chips necessary to make 8- and 16-bit systems based 
on Intel microprocessors. 
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The Intel 8086 family is growing. 
The 80186 expands on the basic 
workhorse 8086, and the 80286 (see 
the text box on page 144) adds multi- 
user capabilities. The 8088 has the 
same 16-bit internal architecture as 
the 8086, but it uses an external 8-bit 
bus. The same is true for the 80188 or 
iAPX 188 highly integrated 8-bit 
microprocessor. (Unless otherwise 
noted, all references to the 8086 and 
80186 apply to the 8088 and 80188.) 
For detailed information about the ar- 
chitecture of the 8086, see The 8086 
Book by Russell Rector and George 
Alexy (Osborne/McGraw Hill, 1980) 
and The 8086 Primer by Stephen P. 
Morse (Hayden, 1980). 

System designers who are familiar 
with the 8086 will recognize the iden- 
tical architectural scheme in the 
80186. In some cases, hardware has 
been used to support functions 
formerly handled in microcode. 
Though the programmer's instruc- 
tions are the same, the user will notice 
the enhanced performance of the 
80186 (see table 3). 

The instruction set, including the 
new instructions, is divided into those 
for data transfer, arithmetic opera- 
tions, string manipulation, 
logicals/shifts/rotates, processor 
control, procedure entry and exit, 
and program-transfer operations. 
There are 101 instructions in the 
80186 set (see table 4). 

The registers within the 80186 are 
identical to those in the 8086, with the 
addition of the 16-bit relocation 
register, which locates the 256-byte 
peripheral control block їп the 
80186's 1-megabyte memory or 64K 
I/O (input/output) space. The con- 
trol-block registers define the func- 
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ıı. Whellier usedin video display mode or in its high-performance gráphícs mode, Human Designed | 
, systems’ concept СУТ bas more to offer aj its price tog terminal operators, interactive users, and | 
applications developers than any other terminal avai able today. | ү 


| - i * 4 = * " 
Use the concept GVT graphics terminal for all its worth. Call 215-382-5000 or your local HDS m 
sales/service o ore demonstration and req no-qpligatign. trial ІП your office. | 1 
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CP/M 
GRAPHICS 
SOFTWARE 


PLOTWARE-z 


СА 


ғ 
тымды, 89 LOCATION 


On ALTOS, APPLE, 
OSBORNE, ZENITH, 
and most others. 


THE MOST COMPLETE: 

Use THREE ways: 

1. "MENU" GRAPHICS (easy, friendly) 
2. “COMMAND FILES" (powerful, flexible) 
3. “COMPILER LINKED" (Fortran, etc.) 
Use on: most CRT's, dot matrix printers, 
plotters, word processing printers 

THE MOST PROVEN: 

2 years in the field 


THE MOST IMPLEMENTED: 
1. 8 bit and 16 bit machines 
2. USER MODIFIABLE 
3. many applications programs 
$399 complete 
$35 manual only 


VISA, MC, C.OD., CHECK, M.O. 


THE ENERCOMP 


COMPANY 


P.O. Box 28014 
Lakewood, Colorado 80228 
(309) 988-1648 


Also Available Through 


WESTICO 


The Software Fxpress Service 


25 Van Zant Ѕігее! ® Norwalk, Connecticut 06855 
(203)853-6880 * Telex 643788 


and selected dealers. 
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Relative 80186 Execution Times 


8086 time divided by 80186 time (8-MHz clock rate) 


Instruction 


Move Contents of 


Register to Memory 2.0 to 2.9 
Add Contents of 

Memory to Register 2.0 to 2.9 
Multiply 16-bit Register 254 


Divide 16-bit Register 26.1 
Multiple (4-bits) 


Shift/Rotate Memory 3.1 (9:9. 7 
Conditional Jump 1.9 
Block Move (100 bytes) 3.4 


8086 (5 MHz) 


-— 


8086-2 (8 MHz) 8086-1 (10 MH2) 


12 to 1.8 1.0 to 1.4 
1.2 to 1.8 1.0 to 1.4 
Oud >2.7 
> 3.8 > 3.0 
1.95 ѓо 2.3 1.6 ѓо 1.8 
1.2 1.0 
2.1 ІМ 


Table 3: Comparison of execution speeds of 8086 microprocessors to those of the 


80186. 


REGISTER BLOCK 


سے س سے ee ee eee‏ سے سے سے سے ce ci‏ س — 


MEMORY OR 1/0 MAPPED‏ س 
RELOCATION REGISTER‏ 


15 CONTROL BLOCK 0 


OMA CONTROL 


CHIP-SELECT CONTROL 


TIMER CONTROL 


INTERRUPT 
CONTROL 


Figure 2: The 80186 register file. Each of the four segment registers—CS, 55, DS and 
ES—defines a 64K-byte area of memory. There are four general-purpose registers: AX, 
BX, CX, and DX. The pointer and index registers are stack pointer (SP), base pointer 
(BP), source index (SI), and destination index (DI). IP is the instruction pointer. 


tions of the on-chip timers, DMA 
support, interrupt controllers, and 
chip-select logic (see figure 2). 


Enhanced CPU 

Several enhancements have been 
made to the 80186's CPU to reduce 
the number of instructions it needs to 
carry out a task and to increase the 
overall processing speed. The multi- 
plier portion has been augmented 
with additional parallel hardware to 


provide a fivefold to sixfold improve- 
ment in executing multiplication and 
division instructions over the stan- 
dard 5-MHz 8086. 

Using its own dedicated hardware 
adder, the bus-interface unit (BIU) 
calculates the effective addresses of 
operands and instructions in parallel 
with the execution unit (EU). Former- 
ly, this task was done in microcode 
using the adder that resides in the 
arithmetic and logic unit (ALU). 


n = 


SS a 


m 


41 
а. 


ың. 
5-5 
= 


* 
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Plus 3000 new applications 
into your Apple: 


THE CP/M Card™ plugs CP/M Plus™ into your Apple. 300% faster than your Apple system! The CP/M Card is the 


The CP/M Card gives you the option of running your Apple II only Apple II performance package that offers the speed and 

with the speed and capability of a professional Z-80 system efficiency of CP/M Plus. 

with CP/M*-compatible software. You plug in the CP/M A plug about quality. 
Card. Then choose CP/M or your standard Apple software The CP/M Card was designed and built by Digital Research, 
at your option. the creators of CP/M, and Advanced Logic Systems, the most 
Plug into a big, new world of software. respected manufacturer of Apple performance products. So 
The CP/M Card gives you Instant access to the world’s largest you know the CP/M Card is the most perfectly integrated 
selection of microcomputer software— more than 3,000 Apple performance package you can buy. 

CP/M-compatible applications, languages, and Why just keep plugging along? The CP/M Card 
programming utilities. So, you, too can use pro- | provides everything you need—including 64K of 
fessional business programs such as WordStar,” on-board memory, CP/M Plus, CBASIC? 

SuperCalc}* Condor," and other high-performance GSX™-80 and full documentation — for just $399. 
software from Day One. Yet, you still have access Now available through the CP/M library. 
to your present library of Apple software. See your local microcomputer dealer today. Or 
ENS into uer pd contact Advanced [s tg 1195 East 
Together, the ultra-fast CP/M Card an . Arques Ave., Sunnyvale, CA 94086 (800) 
CP/M Plusrun applications up to Advanced Lo JIC systems 5 38-8177. (In California (408) 730-0306.) 


The CP/M Card for your Apple II. 


CP/M, CP/M Plus, the CP/M Card and CBASIC are either trademarks or registered trademarks of Digital Research Inc. Z-80 is a registered trademark of Zilog, Inc. 
WordStar is a registered trademark of MicroPro International Corporation. SuperCalc is a trademark of Sorcim Corporation. Condor is a trademark of Condor Computer 
Corporation. GSX-80 is a trademark of Graphics Software Svstem. Apple is a registered trademark of Apple Computer, Inc. ©1982 Digital Research Inc. 
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Data-Transfer Instructions 


GENERAL PURPOSE 
Move byte or word 


MOV 
PUSH Push word onto stack 
Pop word off stack 

Push user-specified value 


Push all registers on stack 


PUSH(X) 
PUSHA 
POPA 
XCHG 
XLAT 


Pop all registers from stack 
Exchange byte or word 


Translate byte 


INPUT/OUTPUT 


| 


Е 


Input byte or word 


О 
e 
= 


Output byte or word 


ADDRESS OBJECT 


- 
m 
[ 


Load effective address 
LDS Load pointer using DS 


LAHF 


SAHF 


PUSHF Push flags onto stack 


POPF 


Processor Control Instructions 


FLAG OPERATIONS 


42) 
= 
С) 


STC Set carry flag 
SLC 


Clear carry flag 
Complement carry flag 
Set direction flag 

CLD Clear direction flag 

Set interrupt enable flag 
CLI Clear interrupt enable flag 


EXTERNAL SYNCHRONIZATION 


aL. 
= 
ب‎ 


Halt until interrupt or reset 

Wait for TEST pin active 
Escape to extension processor 
Lock bus during next instruction 


WAIT 


m 
CD 
О 


LOCK 


NO OPERATION 


NOP No operation 
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String Instructions i 


MOVS Move byte or word string 
NS Input bytes or word string 


OUTS Output bytes or word string 
CMPS | 


Compare byte or word string 
SCAS Scan byte or word string 
LODS 


STOS | 


Load byte or word string 
Store byte or word string 


Repeat 


| REPE/PREZ | Repeat while equal/zero 


REPNE/REPNZ | Repeat while not equal/not zero 


Arithmetic Instructions 
ADDITION 


Add byte or word 


ADC Add byte or word with carry 
Increment byte or word by 1 
ASCII adjust for addition 


DAA Decimal adjust for addition 


_ SUBTRACTION 0 


Subtract byte or word 
Subtract byte or word with borrow 


[NEG |” Negate byte orwoa | 
сме | Compare bye orword — — 
AAS | АБО абв for subtraction | 


Decimal adjust for subtraction 


MULTIPLICATION 


Convert word to doubleword 


Table 4: The 80186 instruction set. The 80186 instructions 
not found in the 8086 instruction set are highlighted. Table 4 
continues on page 139. 


Shift/Rotate/Logical Instructions 


LOGICALS 


“Inclusive or" byte or мога 


‘Exclusive or'' byte or word 


"Test" byte or word 


SHIFTS 


SHUSAL Shift logical/arithmetic left byte or word 
Shift logical right byte or word 
Shift arithmetic right byte or word 


ROTATES 
ROL Rotate left byte or word 
ROR Rotate right byte or word 
Rotate through carry left byte or word 


Rotate through carry right byte or word 


High-Level Instructions 


ENTER 
LEAVE Restore stack for procedure text 


BOUND Detect values outside prescribed range 


Program-Transfer Instructions 


Format stack for procedure entry 


Additional hardware offers the 
programmer streamlined string- 
manipulation operations. Previously, 
the Repeat Prefix to Move instruction 
on the 8086 caused a delay for each 
byte that was moved because a 
microcoded subroutine had to be ex- 
ecuted to decrement the CX register 
and check the status flags for "end of 
move." The extra hardware on the 
80186 eliminates this overhead by 
performing these operations i 
parallel. As a result, string-move op- 
erations occur at nearly bus band- 
width (2 megabytes per second). 

Bit-manipulation instructions such 
as Shift and Rotate have also been en- 
hanced by means of additional hard- 
ware. Now both operate at a rate of 1 
bit per clock. 


2 


Superset of Instructions 

The 80186 adds additional instruc- 
tions to those of the 8086. The Block 
I/O Move instruction is similar to the 
existing 8086 string instructions but 
allows the source or destination to be 
in the I/O space rather than in 
memory. If Block I/O Move is used 
with the repeat prefix, the number of 
words or bytes specified by the CX 
register is moved. The result is a very 
high transfer rate (4 megabytes per 


CONDITIONAL TRANSFERS 


UNCONDITIONAL TRANSFERS 


JAJNBE Jump if above not below nor equal CALL Call procedure 


| JA/JNB 


Jump if above or equal not below RET Return from procedure 


| JB/JNAE Jump if below not above nor equal JMP 


JBEJNA 


Jump if below or equal not above 
Jump if carry 


ITERATION CONTROLS 


лме. Jump іт equauzero 
(БЕСІГІ: 
(ШЕШГЕЗІГІ 
| 
JLE/JNG Jump if less or equal/not greater JCXZ Jump if register CX = 0 
| JNC | Jumo if not carry 
JNE/JNZ | Јитр if not equal/not zero INTERRUPTS 
JNO | Jump if not overflow 
JNP/JPO | Jump if not parity/parity odd INT 
JNS | Jump if not sign INTO 
Jo | Jump if overfiow IRET 
JP/JPE | ^ Jump if parity/parity even سج کے‎ ^^ Y 
JS | Jump if sign 


- 
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If your printer uses your 


more than 


you 


a 


Appi 


® 


do, 


you need The Bufferboard. 


If your Apple is locked into the “PRINT” 
mode so much that you've taken up soli- 
taire to kill the boredom, you needa 
buffer. And if your computer is the Apple 
Il or III, the only buffer for you is The 
Bufferboard. Expandable to 64K of stor- 
age, The Bufferboard stores an instantane- 
ous bucketful of print data from your 
computer. Then it feeds the data to your 
printer at its own printing rate. Vour Apple 
is set free from driving your printer and is 
ready for more data from you. 


Take your existing interface— 
and buffer it! 
Only The Bufferboard hasa simple 
Interface-Docking System. No bulky boxes 


or expensive power supplies are needed 
because The Bufferboard fits right into 
your Apple—and docks onto your existing 
printer interface. The result is convenient 


and economical buffering of most popu- 
lar printer interfaces, including the 
Grappler + ™ interface, Epson interface, 
and Apple printer interface. Thirty sec- 
onds and asingle hook-up are all you need 
to end the printer waiting game forever. 


Up to 20 letter-size pages 
stored at a time. 
The Bufferboard comes standard with 
16K, and is expandable to 32K or 64K of 
buffering capacity with the addition of 


memory chips. This "bucket" will hold up 
to 20 pages of a print job, allowing you 
freedom to use your Apple. 


The Bufferboard—designed 
exclusively for the Apple Compater. 

Specifications: 
e Versions for Grappler + interface, Epson 
interface, Apple interface, and other popu- 
lar printer interfaces е 16K buffer standard 
* Upgradeable to 32K or 64K * Automatic 
memory configuration е Automatic self 
test © Includes interface docking cable. 

The Bufferboard is made by Orange 
Micro, Inc.; the same people who brought 
you the popular Grappler + printer inter- 
face. Both the Grappler + and The 
Bufferboard are now available at your 
local Apple dealer. 
Apple is a registered trademark of Apple, Inc. 


Epson is a registered trademark of Epson America, Inc. 


EN 

ө Orange Micro 
INC. 

1400 N. Lakeview, Anaheim, CA 92807 

U.S.A. (714) 779-2772 

TELEX: TX 183511 СОМА 


The " 


For Apples and Printers 


Circle 310 on inquiry card, 
© Orange Micro, Inc. 1982 


COMPLETELY REDESIGNED. 

NOW, THE GRAPPLER +. 

The original Grappler was the first 
graphics interface to give you hi-res 
screen dumps from your keyboard. 
The new Grappler- with Dual Hi-Res 
Graphics adds flexibility with a 
side-by-side graphics printout of 
page 1 and page 2. 


The Grappler + cannow be used 
with the Apple® Dot Matrix, 

the Okidata 84, andis Apple Ill 
compatible? In addition, the IDS 
Grappler + is currently available 
with color capability, including 
color graphics screen dumps. 


UP TO 64K BUFFER OPTION 

An optional Bufferboard can now 
be addedto all existing Grappler 
andGrappler interfaces. See 
your Apple Dealer for details. 


* Requires additional software driver. 
* *Requires graphics upgrade. 


© Orange Micro, Inc. 1982 
Circle 311 on inquiry card. 


IMAGINE IT... 


ACTUAL APPLE I! PRINTOUT USING GRAPPLER AND EPSON MX100 


WithThe 


Grappler + 


Printer Interface 


ee‏ و سے 


Grappiet t 257:2— NE 


ЖЖП ПИТЬ 


.. 
Li 
' 
* 


ы ыар р 


CP/M is a registered trademark of Digital Research, inc. 
Appleis a registered trademark of Apple Computer, Inc. 


THE GRAPPLER + FEATURES: 

е Dual Hi-Res Graphics * Printer 
Selector Dip Switch е Apple ПІ 
Compatible* • Graphics Screen 
Dump * Inverse Graphics * 
Emphasized Graphics е Double Size 
Picture * 90° Rotation * Center 
Graphics * Chart Recorder Mode 
е Block Graphics * Bell Control 

е Skip-over-perf е Left and Right 
Margins * Variable Line Length 

e Text Screen Dumps * also works 
with Pascal and CP/M® 


THE GRAPPLER + INTERFACES 
WITH THE FOLLOWING PRINTERS: 
е Anadex * Apple Dot Matrix 

e Centronics 122 е C. Itoh ProWriter 
е DMP-85 • Epson Series** «IDS 
460, 560, Prism 80 and 132, 
Microprism е NEC 8023 * Okidata 
Series * * e Star Micronics Series 

е and many other printers 


N ; 

@ Orange Micro 
INC. 

1400 N. Lakeview Ave., 

Anaheim, CA 92807 U.S.A. 

(714) 779-2772 Telex: 183511 CSMA 


Foreign Oealer Inquiries Welcome 


second) because no op codes are 
fetched during the operation. 

To support block-structured, high- 
level-language programs, Enter Pro- 
cedure and Leave Procedure instruc- 
tions are included. The Enter instruc- 
tion performs the calling sequence for 
a high-level language, flushes the 
register set, and sets up the segment 
pointer registers as well as performs 
the other necessary “housekeeping” 
tasks. The Leave instruction, on the 
other hand, restores the 80186 to its 
state prior to entering the procedure. 
Normally, such operations would be 
done using assembly-language sub- 
routines. In that case, the operations 
are performed with microcode for in- 
creased throughput. 

Instead of using an internal register 
to temporarily store constants during 
a routine, the new Push Immediate 
instruction lets the user put a signed 
8- or 16-bit value directly on top of 
the stack. 

Numeric calculations are faster 
with “immediate” instructions, too. 
The two Multiply Fast instructions 


+ 


(one for signed 16-bit, the other for 
extended 8-bit values) work with im- 
mediate values. These instructions 
take one operand from the immediate 
field of the instruction itself and the 
other from either a memory or a 
register. In both cases, the values are 
“latched” by the new streamlined 
multiplier array for fast processing. 
These new instructions are very 
handy and were specifically designed 
for array index calculations in high- 
level languages. 

Array handling is further enhanced 
by a Bound instruction that checks to 
see that the bounds of an array index 
value have not been exceeded. The in- 
dex to be checked is kept in a register, 
and the upper and lower bounds are 
stored in a two-word block that is 
pointed to by the instruction's effec- 
tive operand address. If the index is 
out of bounds, a "trap" is generated 
that vectors instruction execution to a 
known memory location. 

Immediate Shift and Rotate in- 
structions speed bit manipulations. In 
addition to the 3-bit field for deter- 


mining left or right movement, an 
additional byte specifies the number 
of bits to be shifted or rotated; this 
eliminates the need to use a loop to 
perform that same function. 

Finally, the contents of the AX, BX, 
CX, SP, BP, SI, and DI registers can 
be pushed onto the stack with a single 
Push All instruction. Similarly, they 
can be popped off with the Pop All 
instruction. Again, this instruction 
eliminates the use of slow assembly- 
language subroutines when you're 
servicing interrupts and subroutine 
calls. Another enhancement in the 
80186 is its ability to generate an 
error interrupt when the 80186 at- 
tempts to execute an illegal instruc- 
tion op code. 


Interrupt Controller 
The on-chip interrupt controller 
can handle eight prioritized, vectored 
interrupt sources. Internal interrupt 
sources are the counter/timer unit 
and the two DMA channels, which 
can be selectively disabled via bits in 
Text continued on page 148 
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SAVE MONEYI 
Increase your 
computer's productivity 


The INTERSTELLAR DRIVE is a high performance 
data storage subsystem with independent power 
supply, battery backup, and error detection. It has 
256KB to 1 Megabyte of solid state memory integrated 
to perform with your operating system. 
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Al UE) 1 STATE DISK EMULATOR 


Т, 


Р алға valuable time! 


5 to 50 times faster 


performance than floppy disks 


and Winchester drives 


PION'S INTERSTELLAR DRIVE is designed for use with a 
family of interfaces and software packages. Currently avail- 
able are interfaces for ІВМ, 5100, TRS80, Apple, 5550, and 
most Z80 uP, and software for most popular operating systems. 
Additional interfaces are continually being developed for the 


most popular computers. 


Basic Price for 256KB unit [includes interface and software] 


1 095. plus tax (where applicable) and shipping 


Visa and Master Card accepted. 


PION , inc. 


101R Walnut St., Watertown, MA 02172 


TRS80 trademark of Tandy Corp. Apple trademark of Apple Computers 
Interstellar Drive trademark of PION, Inc. 
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Tel.(617]923-8009 
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We work together. 


PKASO Interfaces 
come complete 
with Cable, 
Instructional 
Diskette and 
Comprehensive 
Manual. 


гар M 
E 


= 


The IS Pipeline™ Printing Buffer 
with Random Access Printing 

stores paragraphs or pictures 
for printing in any order—any 


PKASO makes it easy to use the features of your | E of Аары т 

i = i i | niversal—works with any 
printer—select character sizes, vary line spacing, ا ا‎ ен елен ЖИ 
even print in colors, Simple РКАЗО commands puter/printer combinations. 
make these features usable from the keyboard or a Ш 8K to 128K Bytes of memory 
program. with data compression for effi- 


cient use of memory space. 


PKASO also adds features to your system. Press a 
few keys and get a snapshot “аштар” of the image 
you see on the screen—text or graphics. Add new 
characters and symbols that you couldn't print 
before, using our SuperFont ™system. Add our 

new PipeLine ™ printing buffer and your printer 
can take its time while you and your Apple move 
on to the next task. The PipeLine is a modular add- 
on to the standard PKASO board. 


The PKASO interface is designed for Apple Il and 
Apple /// in all the popular configurations. It prints 
in full color on the IDS Prism Printer, and in striking 
black on C. Itoh, Centronics, Epson, IDS, NEC, and 
Okidata matrix printers. 


Interactive Structures Inc. 

146 Montgomery Avenue 
Circle 212 on Inquiry card. Bala Cynwyd, PA 19004 

Telephone: (215) 667-1743 


Save money. Your 
firm name and address 
printed on standardized, 
continuous checks, invoices, 
statements, letterheads and labels. 
Designed to work with programs from over 
200 software sources ... or program to our 
attractive forms yourself with guides provided. 
Full color catalog also has stock tab paper, 
envelopes, diskettes, many other supplies and 
accessories. 


е Quality products at low prices 
е No "handling charges" or hidden extras 
е Available in small quantities 
е Money-Back Guarantee 
Fast service... buy direct by mail or 
PHONE TOLL FREE 
1 + 800-225-9550 
(Mass. residents 1 + 800-922-8550) 
8:00 A.M. to 5:00 RM., ET 
ШШШ ШШШ БҰНЫ БЫНЫ ШШ —— ШШШ БЕНЕ ШЕШ ШЕШ — M | J| 
МАМЕ PHONE 
COMPANY 
STREET 


CITY, STATE and ZIP 


Required to help us send you correct information: 
SOFTWARE BRAND PACKAGE# ра 
Û programming. 
COMPUTER MAKE MODEL# Heo 
La] purchased үзі, 
YOUR LINE OF BUSINESS 


Number of 
employees. 


r Forms 


pum 12 South Street, Townsend, Massachusetts 01469 
E A division of New England Business Service, Inc. 
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The 80286 


Todays microcomputer systems are capable of serving 
many users and simultaneously running a variety of pro- 
grams. These multiuser, multitasking systems require high- 
performance processing, a large memory space, efficient ad- 
dressing, and an effective means to protect system software 
from inadvertent user mishandling. In addition, each user's 
programs and data must be protected so that another user's 
program cannot "write" over them. Isolating both system 
software and user software requires effective hardware- 
supported protection. 

Multiuser and multitasking systems are not new concepts; 
minicomputers have offered both of these features for years. 
But the demand for such microcomputer systems is a rela- 
tively recent development. To date, no microprocessor exists 
that has built-in memory management and protection or the 
ability to efficiently address a gigabyte (2?) of virtual 
memor y. In that regard alone, the 80286 or iAPX 286 sets a 
precedent. The capabilities of the 80286 along with its high 
performance make for a rare combination indeed. 

Moreover, the 80286 lets users take advantage of a large 
base of existing software. Underlying several new instruc- 
tions aimed at streamlining high-level-language coding and 
operating system execution (see table 1) is the familiar in- 
struction set of Intel's popular iAPX 86/88 (8086/8088) fami- 
ly. The 80286 is compatible with the software that exists for 
these other processors. As a result, users can now achieve an 
immediate increase in a system's performance simply by 
making design changes in the new 80286 hardware and using 
the existing software or the growing base of third-party soft- 
ware written for the 8086. Later, programs may be moved to 
run іп a memory management and protection environment. 
Further system enhancements or completely new products 
can be produced with no hardware changes. 

Many logic elements, and therefore many active devices 
such as transistors, are required to handle all the functions 
that the 80286 includes. The 8086 microprocessor contains 
approximately 29,000 transistors; the 80286, in comparison, 
contains 130,000. 


Organized in Four Pipelined, Functional Units 

In most microprocessors, a complete sequence of instruc- 
tion fetching, decoding, and execution must take place 
before the next instruction can be fetched. In the 80286, these 
operations are carried out in parallel, resulting in an overall 
increase in performance without the use of faster memory 
chips, which would be needed if performance were enhanced 
simply by speeding up the clock rate. 

Pipelined architecture permits the CPU to detect invalid op 
codes well in advance of their execution, another advantage. 
The 80286, for example, has time to perform the memory- 
protection functions without degrading the processing per- 
formance or restricting memory access. 

Pipelining in the 80286 is separated into four logical 
units: bus, address, instruction, and execution. 

The bus unit provides a demultiplexed bus interface be- 
tween the processor, system memory, and external I/O sub- 
systems. It monitors bus-cycle requests from other pro- 
cessors or the chip's own address unit, and when there is а 
pause, the bus unit's "prefetcher" grabs the next instruction 
and places it in a “code queue.” Here, instructions are 
available for immediate access by the chip's instruction unit. 


Text box continued on page 146 


The VISUAL 100 video display 
terminal is 100% compatible with 
the DEC VT 100 terminal from 
identical software right down to the 
layout of the keys and the sculpturing 
of the keyboard. 

But when it comes to ergonom- 
ics, the VISUAL 100 is something 
else! For example, the VISUAL 100 
is designed in lightweight plastic 
that can easily be swiveled and tilted 
for maximum operator comfort. A 
detached, low profile keyboard, and 
12" or 14" non-glare screen are just 
a few of the other human engineer- 
ing advantages of the VISUAL 100. 


The Advanced Video package 
and current loop interface that are 
optional with the DEC terminal are 
standard with the VISUAL 100. Plus 
weve added an optional Buffered 
Printer Interface with independent 
baud rate, independent parity and 
printer busy via “ХОМ-ХОҒЕ” proto- 
col. And although the VISUAL 100 is 
a step up from the DEC VT 100, it is 
priced a step below. Only $1,345. 
Call or write for full details. 

Service available in principal 
cities through Sorbus Service, Divi- 


sion of Management Assistance, Inc. 


FF 10? forward, 


15? backward 


Swivel: 270° 


$1,345 


See for yourself 


Visual Technology incorporated 

540 Main Street, Tewksbury, MA 01876 
Telephone (617) 851-5000. Telex 951-539 
Circle 431 on inquiry card. 


Text box continued: 

The instruction unit receives data at a rate of 1 byte per 
clock cycle, decodes and formats complete instructions, and 
places them in its “instruction queue’ to await action by the 
execution unit. 

The execution unit contains the CPU registers, the 
arithmetic and logic unit (ALU), and the microcode firmware 
for the CPU in read-only memory (ROM). Instructions are 
executed under the control of the ROM's internal micro- 
instruction sequence. When it nears completion of the se- 
quence, the ROM signals the execution unit to take the next 
instruction out of the instruction queue. This treadmill-like 
process keeps the execution unit operating very efficiently. 

Finally, the address unit performs the memory- 
management and protection function by translating virtual 
addresses to physical addresses and checking protection 
rights, all simultaneously. This unit maintains its own ex- 
plicit cache containing all address mapping and protection 
information (base address, boundary limit, and the access 
rights) for the virtual-memory segments currently selected by 
the executing task. By storing this information in its own on- 
chip cache, the address unit does not need to retrieve it from 
memory-based address-translation tables. Therefore it can 
perform all functions in a single clock cycle. 

By operating in parallel, these units enable the 80286 to 
manage virtual memory and protect the memory without 
degrading system throughput. 


Memory and User Protection 
Via Tight Access Control 

The 802865 memory-management and protection 
mechanism is an integral part of the architecture. It is 
physically integrated on the same silicon die as the rest of the 
CPU, so the protection of system and user code and data 
does not require extensive system software or add-on 
memory-management units (MMU). Such an approach has 
many advantages. It is more reliable, easier to implement, 
and faster. It also reduces software overhead. 


The 80286 protects users from one another and the system 
software from its users. Each user has up to one gigabyte of 
virtual address space that may be split between shared and 
private use. Common data, files, and library routines are 
typically stored in shared space. Each user's private space is 
accessible only to him. 

Each user's large virtual address space contains his "view" 
of the operating system. Because all users share the operating 
system, it is usually stored in the shared address space. Put- 
ting the operating system within the direct-address space of 
each user means that access to operating system routines is 
simpler and faster. Within each user's virtual-memor y space 
are up to four hierarchical protection levels, so that even 
within his own space a user's application-program tasks can 
be guarded from improper access to the operating system. 

The 80286's hardware supports this four-level protection 
hierarchy. Should a task attempt to access an address with- 
out right of access, the CPU will prevent it and then signal 
that a fault has occurred. In addition to providing more pro- 
tection than usual, this architecture is more flexible and effi- 
cient than the typical two-level schemes minicomputers and 
other microprocessors use. It offers the user more flexibility, 
configurability, and reliability for the system software. 
These features are especially important for reprogrammable 
business and office systems applications, which will typically 
have many concurrent users. 


Software Compatibility 

Like the 80186, the 80286's instruction set is a superset of 
the 8086/8088 set, and its software is compatible with them. 
This provides a real upgrade path from the 8086 and 8088 to 
the 80286, and users can take advantage of the wealth of 
existing 8086/8088 software to get a jump on the develop- 
ment process. Current 8086 users will be able to enhance 
system performance immediately simply by changing the 
CPU subsystem hardware for the 80286. They can also 
modify their software to take advantage of the 802865 new 
instructions for further performance enhancements. 


BTA MODEL 953B EPROM PROGRAMMER - $359 


Programs 2508, 2758, 2516, 2716, 27C16, 2532, 2732, 2732A, 27C32, 2564, 
2764, 27C64, MCM68766, 27128. 


RS-232, 3 line serial interface, Xon/Xoff format, DB-25 1/0 connector. 

No personality modules - software control EPROM selection. 

Extended diagnostics. 

LED warning indicates power applied to EPROM socket. 

Supports Intel, Motorola, and Intel 8086 data formats as well as HEX data 


dump. 


Automatic baud rate selection. 


BAY TECHNICAL ASSOCIATES, inc. 


HWY. 603, P.O. BOX 387 
BAY ST. LOUIS, MISSISSIPPI 39520 
(601) 467-8231 
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Model 953A, programs most 24 pin EPROMS. 


Textool zero insertion force socket. 
Available CP/M software. 


Price - $269.00 


Circle 50 on Inquiry card. 


Computers for: Business, Home Applications, Resource Management, Technology & Science 
NEW: 15-Day Exchange Privilege (See "TERME" for details) 


desk-top computer: 

= 7-80, 1 Floppy standard, 2nd optional, Optional 
terminal, or use your own. е CP/M with user friendly 
"shell" e WordStar, SpellChecker, SpreadSheet, 
Microsoft Basic-80 & BASIC. List $1195 to $1790, 
Limited Quantity CALL For Availability. 

NEW: Now with double-sided double-density Flop- 
pies (800 KB storage), and with Data Base Manage- 
ment Software CALL For Availability! 


Personal Computer System: Just Arrived: 

All the flexibility one could ask for, in highest perfor- 
mance system! Z-80 standard, 8086 16-bit pro- 
cessor optional, ROM Basic (8/16 bit), Graphic RAM, 
64 K user RAM standard, supports up to 256K. Both 
S/a and 8” floppies. Most sophisticated graphics in- 
clude 3 individually-controlled windows; 640x200 
pixel resolution, overall text & graphics, RGB or 
composite display, serial & parallel ports, cassette 
interface. LIMITED SUPPLY SCALL! 


Advanced color graphics under Z-BASIC, 16 
bit (B088) & 8-bit (B085) 128K RAM, expand- 
able to 768K (Expand to 192K for only $180). 
Runs most IBM-PC software and CP/M. 
ZF-100 128K RAM 8/16 bit, 1 floppy 

monochrome graphics. ,.... LIST $3249 $CALL 
ZF-110 Similar to above, but COLOR 

GRAPHICS, 2 floppies ......LIST $3999 SCALL 
ZF-120 128K RAM, 8/16 bit, 2 floppies, 
monochrome graphics, 

integral display 

ZENITH Hard Disk 


New, all the features of B02, PLUS: e Larger Screen: 


Nearly double the standard 12” video displays, Ad- 


justable positioning standard! e High-resolution 
graphics under CP/M, (640 x 240 pixels) standard! e 
16 programmable function keys standard! е And the 
бесі of all: Priced at $1000 under the 802! With all 
these features, the new TeleVideo computer is an 


Extremely sophisticated Д2 

graphics and color display ———— 

(1024x1024 pixel) 16-bit 

(8086!), 128K standard, expandable to 256K. 1-2 8" 

Floppies 1 MEG each (run any CP/M program avail- 

able on 8”), Detachable keyboard. Integral monitor 

(monochrome/color). Extensive software. 

H01 Monochrome, 1 Floppy List $3298 

H02 Monochrome, 2 Floppies .........List $3998 

H03 Color monitor, 2 Floppies List $4998 
CALL for appointment 


HARD DISKS & MICRODISKS: 
Your backup worries are over. 


QCS Hard disk 6 MEG removeable + 6 

MEG fixed. List $3,499 ONLY $2,795 
CORONA Hard disk 5 MEG, mounts 

internally ONLY $1,536 
10 MEG ONLY $1,919 
AMDEK 3" Micro-Floppy System, w/controller, 
1 MEG total. List $899 


MEMORY & 1/0 BOARDS: 
QUADBOARD: clock, serial & parallel 
ports, 128K 
00А0512 + 64K + serial port 
QUADS12 + 256K + serial port 
QUADSCREEN Super-Monitor 
166 col.x66 ling) ... 
QUA DCOLOR for better color graphics ... 


SMD Monitor: New, intermediate resolution, 8 
colors, composite input, audio input and speaker 
built In superb display quality at price close to a 


ONLY $339 


| comparable monochrome monitor! 


List $449 


AMDEK 12" Amber 

AMDEK COLOR II RGB, hi-resolution, 13'' 
AMDEK COLOR III RGB . 

ZENITH RGB high- resolution RGB . 
PRINCETON high-resolution 12" RGB 
NEC 12” RGB high resolution .. ... 
TYMAC printer-adapter f/APPLE 
GRAPPLER 


L 4 
17; 
| 


Runs most software written for the 6502 (Apple 11 
and the Franklin Ace). Many improvements 
engineered into this fine machine. Digital analog 
board is part of CPU rather than a separate compo- 
nent. High and low resolution graphics, both black 


Бай 7 SMITH-CORONA 
go mt AT OUR PRICE, 
WITHOUT ONE! 
puters. Serial & parallel models at same low 
price. No less than 18 print-wheels—only 
LY 
SPECIAL, ONLY this month ... 
NEW: Tractor for TP-1, 


NO COMPUTER 
Daisy-wheel, letter-quality, interfaces all com- 
$6.95 each. List $849 
5527 
easy retro-fit 


No other printer can match all these features: serial AND 
parallel inputs standard, 160 cps standard, dot graphics 
standard, front-panei programming standard, heavy- 
duty construction. TRACTOR INCLUDED .. 


MT 160 L: all features of MT-160! plus LETTER-QUALITY 


printing at 50 cps. 


Exceptional buy ................. — OC 


— ^o 9054 


All the features of EPSON-FT, plus backspace, con- 


tinuous underline. List $499 ONLY $ CALL!!! 
Special: New prices 
TOO LOW TO ADVERTISE! 


GEMINI-15 similar but 15'' carriage. Even better buy: 
List $649 ONLY $ CALL!!! 


... ONLY $744 


| | 
3-user Decision-1 computer hy Morrow Designs: “ss ұйы _ 
Z-80 based system allocates each user his own 64 К RAM partition (other multi-user systems supportonly 48 
K partition/user). UNIX-derived operating system also emulates CP/M for broad software compatibility. Includ- 
ed with system: MICRONIX Operating System, CP/M, WordStar, Spell-Checker, LogiCalc, MicroSoft BASIC- 
80, BAZIC, Personal Pearl Data Base. Supports up to 15 users! System w/ 256K RAM, 16 MByte Hard Disk, 1 
5% Floppy (8” optional), Clock, interrupt Controller & Centronix port. AMA. 00, ды” Base 


Management software optional. List $7395 . 


Multiple workstations with independent capabilities 


and tasks: 3 inventory control stations, 2 Accounting 8 


Office Stations, 1 Management station (16-bit) with 


graphics capability. TeleVideo TS-816 CPU with 40 MEG hard disk 

and tape backup. Complete accounting, inventory control, financial management and business graphics programs. 
operating under Turbo-Dos w/file & record lockout for uninterrupted multi-user service. 1 high-speed dot-matrix 
printer and 1 letter-quality printer, receive/auto-dial modem. Complete integration included. 


List $29,395 


COLUMBIA 1600 16-bit 8088, accepts all IBM 
boards, reads & runs all IBM software, but has also 
additional 2-80 processor to run 8-bit C/PM. So 
ibla it can even use IBM keyboard! 128K, 1 

el & serial ports standard, 8 expansion slots! 
COLUMBIA 1600 package: computer as above + 
keyboard + CRT controller. List $3,635 $ CALL 


Highly rated busi- N 1 

ness computer, con- — 

figured as Word Pro- 

cessor al 1,2 price of 2 

Lace AT (See Popular eor АСАП КАЙ, 
SPELLBINDER w.p. & ULFRACAL 

Шілік free!!! 

EAGLE 11 280, 64K, 2 F'o ie 780K $2349 


EAGLE Ill same but 1 бМ............................ $3199 
EAGLE IV 10M Hard Disk .. .. $4795 


CALL FOR INFORMATION 


Hayes Modems: 

SmartModem 300 

SmartModem 1200 

MicroModem II .. 

MicroModem 100(S- 100)... 

VENTEL RS-232 Modem 

MICROFAZER printer buffer 

INTERFAZER f/multi-users, up to 8 terminals 
%2ргіпіеге!.................. 


NEC-80234 (рага!Е)...................... 

AXIOM 80 col. 30cps, graph., p.... 

Okidata 82А (вег/рага!а)................... 

Okidata 83A 132 col. (5/р)......................... 

Okidata 84-P 200 cps. & 50 cps. 
correspondence mode .................... 

Okidata 84-5 same, but serial... 

Okidata 92, just released . 

IDS Microprism: serial and parallel inputs, 
two printing speeds and printing grades: 
پس ا‎ 


t 1 2 affil Р” | y 
qu 


NEC 3510 33cps serial .. 

NEC 3530 same, parallel ... 

NEC 7710/30 55cps, ud — 
DIABLO 620 25cps, ser.. 
BROTHER HR-1 .. 


DAISY WRITER, 16K e 
| QUMENEWSPRINT Il 40 cps. 


and white and color, with video memory and sound, Software: Accounting Plus 
are all рате of ms اقفن‎ 4BK, 52 154598, 16 colors. 


are al gart i All 8 MOD only 
d List CALL J 
AN PS EAGLE 1600 ...... 


МЕМ: COD 15-Day Exchange Siege (subject to terms below) 


ORDERS & INFORMATION: 
Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:00 PM PST . 


4-(800) 845-5555 СА, AK, НІ call (714) 783-1363 TELEX: 472-0127 ATTEN: ЕМО 
BANK REFERENCE: BARCLAYS BANK OF CALIFORNIA (213) 892-7244 


AMERICAN EXPRESS, VISA, MASTERCHARGE 
д м! AT APO, FPO, INTERNATIONAL OADERS ACCEPTED 1 
INC. P.O. Box 3791, Riverside, СА 92519 


Circle 52 on Inquiry card. 


outstanding buy!!! List $2495 


$ CALL For Avallability!l! 51498!!! 


~ LIST $1681 9 


TERMS: Prices in this ad apply to prepaid orders only, reflect 5% cash discount off our regular sale prices. Per- 
sonal checks allow 2 weeks to clear. Fortune-1000 companies, Universities and Government only: 30-day net, based 
on our — (non-cash) prices. COD based on non-cash prices and requires payment in full by Cashier's Check or 
Certified Check upon delivery. California residents add 6% tax. This ad supersedes all prior offers. Prices subjectto 
change and offers may be withdrawn without prior notice. Al merchandise new in original factory cartons, carr үш 
manufacturer's warranty, and are covered by full insurance ү Shipping. Absolutely no return on used or 

aged items. Software returnable ONLY in UNOPENED original wrapping. We now offer 15-DAY EXCHANGE 
PRIVILEGE, subject to 10% restocking charge on returned merchandise, and excluding special order items. Add 3% 
for Handling, Shipping & per ($3.95 minimum). 

ot Sse eae Research, Microsoft MultiPlan are trademark of Microsaft Corp. CYMA is trademark of 


CYMA Com., Т PS E n ote DOR. ZBOA is registered trademark of Zilog inc. WordStar, SpefiStar, CaicStar 
DataStar. e renean Geena CLADE APPLE 15 trademark at Apple Computer Inc. 


Member, Better Business Bureau 
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GET FULL VALUE 
FROM YOUR VICTOR 9000" 
with the ы) 
UCSD p-SYSTEM" IV.1] 


p.-System is available for the 
VICTOR 9000 from TDI. 


The Standard Development 
System Includes: 
e Full Screen Editor, Filer, 
Assembler and other Utilities ; 
e The UCSD Pascal Compller q" 
e Native Code Generator f 
e Ram Disk Support Above 
128K 
e Turtiegraphics = full use 
of VICTOH screen 
(BOO x 400) 
e Complete documentation 


Options: 
€ Fortran 77 and Basic compilers 
е Hard disk support 


TDI SYSTEMS, INC TDI LIMITED 
(TID) 620 HUNGERFORD DR. 29 ALMA VALE AD. 


ROCKVILLE, MD 20850 BRISTOL, U.K. BSB 2HL 


(301) 340-8700 0272 742 796 | SUP 


VICTOR 8000 is а Pademark of VICTOR TECHNOLOGIES, INC. 


UCSD SYSTEM and UCSD PASCAL ara trademarks of tha Regents of ihe University of California 


The Serious Game Design Tool 
For The Serious Designer 


At The Price Of A Toy For The Hobbyist 


The Game Cartridge = 


Development! System А ы е, The ҒЕОВ-26" 


tor the Atari® 2600 

Video Computer System" 
Optional: 

Atari 5200 Supersysiem 
Adapter Package 


Features Include: 
Real-time development 
No machine modification 


Apple П® 48K/ one disk 
drive fequired. 


Now Only $495 
Call today to order 
408-429-1551 
All major credit 
cards accepted: 


For high profit rewards, purchase “ts 
the tool that can do thé Job- ail an 


UCSD D-System “4 


| Text continued; 


the interrupt control register. The 
controller resolves simultaneous re- 
quests based on predefined priorities. 
The higher-priority interrupt will 
cause servicing to cease on a lower 
one. Interrupt control can be ex- 
panded externally by cascading 
8259A programmable interrupt con- 
trol chips or 80130s to the 80186 via 
dual-function interrupt pins provided 
for that configuration. Five external 


| interrupt input pins—four plus non- 


maskable interrupt (NMI) input—can 


| be programmed to respond to either 


levels or edges. 


Chip-Select and Ready 


| Functions 


All CPU subsystems must interface 
with an array of memory and periph- 
eral chips. In other typical microcom- 
puter systems, external random logic 
or VLSI components must be used to 
translate microprocessor output 
states into appropriate memory or 
peripheral chip-select signals. Because 
the 80186 has built-in chip-select 
generation circuitry, in many cases 
no additional external logic is needed 
to interface with memory I/O sub- 
systems. 

Users can program in a selection of 
wait states (0 to 3 states) to accom- 
modate memory or peripheral chips * 
with a variety of access-time 
characteristics. Where the 80186's in- 
ternal wait-state selections are not 
sufficiently long, external wait-state 
generators can be ORed to the inter- 
nal "read" circuitry. 

Memory can be divided into three 
separate sections—upper, middle, 
and lower. The upper- and lower- 
memory sections are selected by a 
single select line. The middle-memory 
section is selected by four select lines, 
so it can be further divided into four 


| equally sized subsections. Memory- 
| block sizes may be programmed for 
| 2K, 4K, 8K, 16K, 64K, or 128K bytes. 


The upper and lower sections can be 
programmed for those sizes as well as 


Art and Apple dre for 1K and 256K bytes. Thus if six- 


A SEP мәз) registered каче; teen 64K by 1-bit chips are used in the 
frobco wd cus | 
4 Gb He j ple upper segment, that select line would 
A Cmon ol in-cemp Ferme Inc, a computer. Inc. b d f b 
PO. Box 8378, Santa Cruz, CA 9506] ЖОЛ | бе Programmed for 128K bytes. 


408-420-1551 Bee запре Peripherals are selected by as many 
The Miracle of Creation Can Be Yours™ ILE | as 7 signal lines. Each line is active for 


unbeatable price. 


148 April 1983 © BYTE Publications Inc Circle 419 on inquiry card. 


a 128-byte memory segment (the pe- 
ripheral block). As many as 7 of these 
segments can be grouped contiguous- 
ly, and the entire 996-byte set of 
blocks may be located on any 
1K-byte boundary. Two control reg- 
isters, the base address register 
(PACS) and the mode register 
(MPCS), govern the function of the 
peripheral select lines. 

Users can select 5 or 7 lines. The 
5-line mode is convenient for 8-bit pe- 
ripherals because the remaining 2 


lines can be used as latches for the А. | 


and А, address lines. That way, the 
80186 can treat the address lines as if 


they were 16-bit peripherals located | 


on even-address boundaries. Then no 


external logic or compensatory soft- | 


ware routines are necessary. 


Direct Memory Access Support 
When blocks of data are to be 


moved from one memory location to | 


another, ог from memory to an I/O 
device, or even from one I/O device 
to another, it is inefficient for the 
CPU to handle this data 1 byte or 
word at a time. DMA makes these 
kinds of transfers much more efficient 
by limiting the CPU's involvement. 
The 80186 supports two such DMA 
channels, each capable of transferring 
data at a rate of 2 megabytes per sec- 
ond. 

Each DMA channel maintains two 
20-bit source and destination hard- 
ware pointers that can be incre- 
mented or decremented after each 
data transfer. Each transfer typically 
consumes only two bus cycles, one to 
fetch the data and the other to store it 
in its new location. 

Each channel is associated with a 
control register that specifies word or 
byte transfers and states whether an 
interrupt must be generated upon 
completion. The control register also 
specifies automatic incrementing (or 
decrementing) of source or destina- 
tion registers, the channel priority, 
and the starting and stopping of the 
transfer itself. 


Programmable Counter/Timers 
Many microcomputer applications 
depend on timing or counting exter- 
nal events, generating nonrepetitive 
waveforms, and combinations of 


Circle 157 on inquiry card. 


EEM. 

A MUST FOR EVERY 
COMPUTER 
LIBRARY. 


The 1982-83 EEM/Electronic Engineers Master is the world's largest electronics 
catalog. Over 4.500 pages. Two giant volumes filled with detailed technical 
data and specifications on products from almost 1000 manufacturers. 
Components. Connectors. Capacitors. Power Supplies. Whatever you need 
youll find in EEM. A complete sales directory and handy selection guide make 
ordering products fast and easy. Over 100,000 copies of EEM are distributed 
worldwide. To get yours, fill out the order form below. And, for a limited time. 
save over 50% о the regular price. 
if you'r renot t totally s: satisfied, re return n EEM wit within 30 days for a full refund. 


Yes! | want the 1982-83 EEM at over 5096 off the regular price. 


LJ A check/money order for $29.95 is enclosed. EEM will pay all sales tax and 
shipping charges (U.S. only). 


Charge $29.95 to my: LJ MasterCard O Visa 
Name 
Address 
С нь. 2p 
CreditCard а. ____ Exp. Date. 
Signature 


Mail to: EEM (Hearst /UTP), 645 Stewart Avenue, Garden City, NY 11530 
Please allow 30 days for delivery. BY43 


thanks 


micro-processor 


IN 
S 


circle 


The language MLMURARLUCARRASO Lv u1 
that is based Available on 


on the past JANUS/Ada == 


а Contains comp assembler, 5‏ تف ب 
the fut manual апат @ МИ -——_. i .‏ 
e future. Available on most disk formats.‏ 


AA jena Shee B6 are ne pornea gi pes Reseerch, in Mok Seite d a. уал. a E adis the 

S ©Copyright 1983 RR Software 
OFTWARE specialists in stale of the arl programming 
РО. BOX 1512 MADISON, WISCONSIN 53701 (608) 244-6436 
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counting and timing. To meet these 
needs, CPU subsystems commonly 
have one or more timer/counters im- 
plemented with external circuitry. 
The 80186's three timer/counters 
eliminate the need for the external cir- 
cuits. 

Two of the 80186's 16-bit timer/ 
counters are designed to interface to 
external circuits, and the third is for 
internal operations. All three have 
several programmable options that 
are selected by a set of three 16-bit 
control registers. In addition, each 
timer has its own maximum-count 
register (timers O and 1 have two). 


А, 


[ f d 


` a 


2723 W. Windrose 
Phoenix, Arizona 85029 


Each timer/counter can be pro- 
grammed to halt or continue when it 
reaches the specified maximum 
count. Users can program the counter 
to issue an interrupt upon reaching 
maximum count and then either con- 
tinue or reset and then continue. The 
various’ functions are programmed 
via the mode-control register. 


On-Chip System Clock 

An on-chip system clock is im- 
plemented by a crystal oscillator and 
divide-by-two logic. By connecting a 
16-MHz crystal to the external pins, 
an 8-MHz system clock signal is pro- 


Suite 3 


шше 1-800-528-8960 


All Prices Subject To Change 


COMPUTERS 
AT ARI 
800-48K — $499 
810 — $429 
850 — $159 


1200 — $645 
410 — $77 
830 — $155 


ALTOS 
5-15D — $2120 5-5D — $4100 
NORTHSTAR 
Advantage—$2600 Horizon 640D—$2600 
TELEVIDEO 


802 — $2599 802H — $4450 
806 — $4950 800A — $1250 


APPLE-LOOK-A-LIKE 


CALL 


APPLE CARDS 
16K RAM — $78 Z80 CARD — $245 | 
Videx Card — $227 Smart Term — $279 
Microsoft Prem. Pk — $489 
м SOFTWARE 
| Apple All Major Brands — SCALL 
| Wordstar — $299 Datastar — $180 
Calcstar  Spellstar — $165 
DISK DRIVE 
Microsci Apple Dr. — $300 
Rana Elite | — $300 
IRana Elite It — $450 
Rana Elite III — $550 
i MODEMS 
HAYS — MICROMODEM — $285 


— $100 


PRINTERS 


OKIDATA 


M80 — $305 M83A — $639 


M82A — $399  w/Tractor & Grap. $479 


M84P — $978 M845 — $CALL 
ANADEX 
9500A — $1290 9501A — $1290 


CITOH 
F-10P — $1370 F-10S — $1375 


1550P — $659 Prowriter 1550CD — $709 


8510AP — $459 8510АСО — $550 
DATASOUTH 
DS120 — $595 DS180 — $1175 
DIABLO 
630RO — $1945 620 — $900 


8023 — $450 
3510 — $1499 


7710 — $2099 
3550 — $1925 


810— $1240 820- $1 795 
TERMINALS 
ADDS 
— $485 Viewpoint A3 — $510 
HAZELTINE 
1500 — $995 ESPRIT — $498 
TELEVIDEO 
910 — $569 925 — $718 
920 — $735 950 — $899 
ZENITH 
219 — $589 269 — $2129 
MONITORS 


Атдек 300 — $140 Calor | — $300 
Amdek Color Il — $645 Color 11 — $385 
BMC Green — $85 USI Amber — $159 


COMPUTER IC'S COMPLETE LINE 
SPECIAL 4164 (150ns) | | 


Сиѕіотег лр 
602-863-0759 


HAYS — SMARTMODEM — $210 
HAYS — 1200 Baud — $530 


| DISKETTES/ BOXES 
Elephant $20 Scotch — $25 Dysan — $35 | 
GUARANTEED 
LOW PRICES 
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duced. This signal is used internally 
to control the synchronous execution 
of instructions and operations. One 
of the 80186 pins provides an external 
clock signal and can be used to syn- 
chronize external circuits to the inter- 
nal clock. 


Interface with Support Chips 

The 80186 interfaces with Intel's 
full line of peripheral control com- 
ponents. Like the 8086, the 80186 
communicates with and controls 
those components via the system bus. 
The 80186 emits the same local bus 
handshake signals as the 8086. 

Memory control, data communica- 
tion, and display control components 
as well as VLSI controllers are 
available for the graphics display, 
disk drive, and keyboard interface. 
Controllers for the serial and parallel, 
asynchronous and synchronous data- 
communications protocols are also 
available. 

Systems integrators can choose 
from several operating systems, 
among them iRMX-86, CP/M-86, 
and MS-DOS. Compatible operating 
system software for the above is 
available from Intel for the 8086, 
8088, and 80186. 

Many applications programs have 
been written for 8086- and 
8088-based systems. The list is grow- 


| ing significantly as a result of IBM's 


introduction of the 8088-based Per- 
sonal Computer. 

For users who already have 
developed software for their 8086- or 
8088-based machines, the 80186 of- 
fers an additional advantage: pro- 
grams written for the 8086 and 8088 
will run on the 80186 without 
modification. The 10 new instruc- 
tions can replace longer subroutines, 
making programs more compact. 


Conclusion 

The 80186 replaces as many as 20 
chips in an 8/16-bit microcomputer at 
about half the cost of the 8086/8088 
kit of parts. It also has twice the 
capability of the standard 8086/8088 
running at the standard 5-MHz clock 
rate. The 80186 will pave the way for 
the next generation of micro- 
computers to be both less expensive 
and more powerful. ш 


“Where can I get a full- 
featured printer that’s 
fast and letter-perfect 


“T needed quality printers 
for my company’s IBM 


every time? I didn’t think 
I could until I got Daisy 


Systems’ M45.” 


“All of the different com- 
puters in our offices run 
with Daisy’s M45. Where 
else could we get that kind 
of versatility?” 


The World’s Most Versatile 
Daisywheel Printer. 


There’s never been a printer 
to match the versatility, low-cost, 
speed and reliability of our new 
Daisy M45. Its got innovative 
features that most printer mak- 
ers talk about but few produce. 

Take its simple-to-change 
interface unit that allows the 
M45 to be easily plugged into 
literally any computer system. 

Or its “Long Life” hammer 
that not only improves print 
quality but guarantees it for 
hundreds of million strikes. 

With 3596 fewer parts than 
conventional printers, Daisy's 
solid, proven durability gives 
you unmatched reliability. 


See us at Comdex/Spring booths 3226-3228. 


"My department is 
responsible for generating 
output for five separate 
divisions. When they need 
it, I can count on Daisy." 


Talk to a Daisy owner — bet- 
ter yet see one at your local 
dealer. We think you'll be duly 
impressed with Daisy's good 
looks. And you'll find it surpris- 
ingly practical to own. 


‚АТР. 
2 Dai 
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systems. Until I found 
Daisy's M45, I thought 
we'd spend a fortune." 


“Гт a microcomputer 
dealer and when I found 
that Daisy Systems had an 
inexpensive printer for 
my personal computer, 
my customers began ask- 
ing for it.” 


Dealer inquiries welcome. 
A Trademark of Daisy Systems Holland BV 
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Introductory Offer 


O І am interested in top value letter- 
quality printers, send info now. 


Г] I am interested іп a Daisy dealer- 
ship, send info now. 


Name 
Company 
Address 
City/State/Zip 
Phone 


Daisy Systems Holland BV 
Nieuweweg 279, P.O. Box 125 
6600 AC Wijchen. The Netherlands 
Phone 011-81(8894)-18170, Telex 48281 g 


Ап AES Company Manufactured in Holland 
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‘The Memory Board: Expandable, from (АКВ for $275 to 256KB for $575. 
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We think the IBM Personal Computer is the best on the 
market. That's why we've concentrated our efforts on making 
add-ons strictly for the IBM PC. 

We have ideas that can make your IBM PC even better And 
more affordable. 

Granted, those are ambitious goals. Goals that take quite a bit 
of imagination — and nerve - to reach. 

And at IDE, we think we have the ideas it takes. 

Better Idea No. 1: Innovative products. 
We're leaders, not followers. IDE was first with a Combination 
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The IDEAboard: Multifunction combination hoanl. Memory up Іс КВ. Options include seri; 


Five better ideas . 
from IDE for expandi 
your IBM PC. 


NS 


Board for the IBM PC that includes a Winchester disk drive inter- 
face. On the board itself. 

Wewere the first to let you cable both serial and parallel 
interfaces from the back of the board. Without any troublesome 
jury rigging, without wasting expansion slots, and with the unit’s 
protective cover in place. 

And the innovations don't stop there. Removable Winchester 
disk drives. Expandable memory boards. Printer spooler software. 
Disk emulation software. А broad array of products...with still 
more to come. 


Better Idea No. 2: One year warranty. 

We believe in the quality of our products. We buy only 
bumt-in components; we do extensive burn-in ourselves; and 
we customize final testing to match customers’ configurations. 


Thats why we offer a full year warranty with all IDE products. 


365 days. Not 90. 

And we back it up with full software support and diagnostics, 
including software updates as necessary. 

Better Idea No. 5: Unique upgrade policy. 

When you buy any IDE product, you buy only the options you 
want. So you never have to pay for something you don't need. 

Then you can add extras as you need them. 

Take our boards, for example. For one year, you can trade up 
a board for one with more memory and/or options for the price 
differential plus $25. In fact, you can trade up any IDE product 
for anything else in our product line the same way. 

And that’s unique. 

Better Idea No. 4: Service that really delivers. 

Our products are available through IDE dealers and repre- 
sentatives around the country. And our network is growing 
quickly. 

We offer free installation in the metropolitan areas listed 
below, and our retailers will install any of our products for you 
rightin the store. 

If you'd rather do it yourself, we provide every IDE product 
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with all the documentation you need to perform the installation 
yourself. In minutes. 
Better Idea No. 5: High value; low price. 

Since our products are made strictly for the IBM PC, we can 
concentrate our efforts. Run our company more efficiently And 
keep costs down. 

But keeping costs down isn’t enough for us. We pursue an 
aggressive pricing policy, too. Because we believe that by selling 
more add-ons at lower prices, we will become a leader in the 
industry. Our ideas will see to that. 

You'll find all of IDE’s better ideas on display at the fine retail- 
ers shown below. 

If you don't see one for your area, call us toll-free. The list 
is growing all the time, and we'll give you the name of a dealer 
near you. Or take your order directly by phone. 

And remember: when you think of expanding your IBM PC, 
think of IDE first. We have five great ideas for you. 


1-800-257-5027 


(In Massachusetts call 617 272-7360) 


IDEAssociates 


Better ideas for personal computers. 


44 Mall Road, Burlington, MA 01803 
Circle 194 on inquiry card. 


IDE Dealers: Florida: Suncoast Forms & Systems, Sarasota О Iowa: ComputerLand, Des Moines O Kansas: CompuType, Manhattan О Massachusetts: Arby Corporation, Cambridge O Michigan: BCS Inc., Canton; The Computer 
Workshop, Houghton; MCS Inc., Okemos C1 Minnesota: Computer Depot/Daytons Computer Centers, Minneapolis, St. Paul, Burnsville Center, Ridgedale, Rosedale, Southdale O Nebraska: ComputerLand, Lincoln; ComputerLand, 
Omaha O New Jersey: Peripheral Engineering Co., Marlton O Oklahoma: Micro-Com Systems, Tonkawa O Tennessee: Campus Computer Corp., Nashville O Wisconsin: LaCrosse Computer Systems, LaCrosse O IDE Representatives 


in: Boston, New York, Philadelphia, Washington, D.C., Atlanta, Houston, Chicago, Los Angeles. 


The Intel 8087 Numerics 
Processor Extension 


This chip lets you perform mathematical operations 
with 18-decimal digits of accuracy. 


So you have a shiny new 8086/ 
8088-based microcomputer and you 
want to write some accounting soft- 
ware that will meet the requirements 
of the fussiest CPA. Or perhaps you 
want to write some code to control 
your latest robotics experiment and 
you need to do some critical number- 
crunching with very accurate results. 
Let me introduce you to the Intel 8087 
Numerics Processor Extension (NPX). 

The 8087 NPX is a chip that will 
give you, regardless of your mathe- 
matical skill, the ability to write code 
that will perform mathematical 
operations with guaranteed accuracy 
of 18-decimal digits. To make things 
even easier, the NPX, known as a co- 
processor, is easy to interface to a 
host processor (8086 or 8088). When 
you add an NPX to one of its host 
processors, you have a Numeric Data 
Processor (NDP). 


Registers 
The 8087, due to its special status 
as a coprocessor, combines with the 


About the Author 

Bob Simington is a curriculum developer for 
Intel's customer training department. He is 
responsible for the development of all 
microprocessor training curricula. His most re- 
cent assignment was to develop a course based 
on 16-bit personal computers. 
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R. B. Simington 
Intel Corporation 
27 Industrial Ave. 

Chelmsford, MA 01824 


architecture of the host processor to 
produce a processor that contains all 
the capabilities of an 8086 or 8088 
plus a register stack of eight 80-bit 
registers, as shown in figure 1. The 
NDF also brings the ability to execute 
a set of 68 new floating-point-arith- 
metic instructions in addition to the 
extensive instruction set of the host 
alone. These 80-bit registers hold all 
the operands for the floating-point 
operations in a format called Tem- 


8086 OR 8088 
15 FILE: 0 


porary Real, which is capable of rep- 
resenting any whole number up to 2** 
exactly. This 80-bit format is accurate 
enough to guarantee 18-decimal-digit 
accuracy. 

You can think of the eight registers 
of the 8087 as a standard register set 
or use them as a classical stack. This 
arrangement allows you а great 
amount of flexibility in using these 
storage areas. You can use the 
registers as a stack, for example, to 


8087 


DATA FIELD TAG FIELD 


64 63 0 1 0 


- DATA POINTER 


Figure 1: The NDP register set of eight 80-bit registers. 


ІМС 


The Logical 
Alternative 


Interested in the Computational Power of the amazing 
National Semiconductor 16032? 


LMCis. That's why we've been developing a new family of “mega- 
microcomputers” built around this remarkable state-of-the-art processor. 
The 16032 internally is a 32-bit microprocessor providing unrivalled 
performance. Systems using the 16052 outperform the previous genera- 
tion of microcomputers and many minicomputers as well. In addition to 
the larger word size, the NS 16000 family includes a floating-point unit 
(a standard feature оп МС soon-to-be-available 16052-based systems) 
that performs 64-bit hardware multiply/divide. With a floating-point 
chip, the NS 16052 does 161,000 64-bit (double precision) floating point 
multiplications per second. But, most importantly, the 16092 is the first 
microprocessor to incorporate hardware virtual memory. Virtual 
memory allows less-expensive off-board memory to appear as fast on- 
board memory — as a result, each user has a vast amount of fast memory 
available (at low cost) andvery large programs can be handled with ease 
(including many that previously could not run economically on micro- 
computers ). For example, a virtual system allows each user to compute 
as ifhe had 16 megabytes of program space and 16 megabytes of data 
space even if the hardware configuration has very little "true" RAM. 


| We regard the 16032 as the most important technological advance in 


microcomputing since 16-bit processors first became available over 
three years ago. Because this advertisement goes to press early in 
February and (as we have explained) because it is a corporate policy of 
LMC never to claim that a new product has “arrived” or is “available” 


| until we have completely debugged it, fully tested it and have it available 


for immediate delivery, we cannot announce full production and current 
availability ofour 16032 systems. We have, however, tested our first 16032 
systems апару the time you read this advertisement, we believe we will 
have systems available for demonstration and perhaps even for delivery. 
And, because National made cross-compilers available to systems soft- 
ware developers over a year ago, many languages already have been 
developed for the 16032 processor. For example, UNIX (with Berkeley 
4.2 enhancements to take advantage ofthe 16052's demand-paged virtual 
memory), C, FORTRAN and PL/1 already are available. 


Of course, our high-performance 16-bit microcomputers (built around 
the Motorola 68000 and Zilog Z-8000 microprocessors) are available 
immediately and are ideal for many applications. 


If you are interested in state-of-the-art microcomputers (16 or 32-bit), 
call or write us for information. 


The Logical MicroComputer Company 


140 South Dearborn, Chicago, Illinois 60605 USA, 312.580.0250, Telex: Lexecomp 


АП of LMC’s equipment is protected by a world within 24 hours of a hardware failure 
limited one-year warranty. Service contracts (at our expense). This means that for most 
are available as is factory service at an customers we can guarantee delivery of a 
hourly rate. In fact, ifa customer purchases replacement system within one day. Callor 
our special-service feature, we will ship a write us for detailed information. 


replacement system anywhere in the free 
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HIGH RESOLUTION GRAPHICS 


FOR SUPERBRAIN, COMPUSTAR, 7-89 & TRS-80 MODEL II. 


XCEL™ HARDWARE: A retrofit package for graphics display with 512 x 240 
resolution. TRS-80 Mod. ІІ, $595. All others, $895. 


XCEL™ SOFTWARE: Operates under CPM™ and is compatible with Basic, 
Fortran, Cobol, PLI and Pascal. 


‚ SYMBOL GENERATOR- $175 


Alternate character sets with bold face, 90° 
rotation, circles, quadrants, vectors, гес: 
tangles and area fills. 


GRAPH PLOTTER- $175 

| Line, graph, histogram, bar graph and 
scatter plot with automatic annotation 
of axes scaling. 


3-D GENERATOR- $345 


Creating, editing and viewing 
“wireframe” objects from any 
angle with scaling zoom and 

graphics editor. 


еее 


GRAPHICS 
TERMINAL- $395 


Configures computer as a 
low cost graphics 
terminal. 


“NEW” SCREEN PRINTER-$65 


Allows hard copy printout on most dot 
matrix printers. 


SURFACE 
PLOTTER- $395 


True perspective view. 
with hidden line 
removal. 


SAVE UP TO $950 ON PACKAGE PRICE OFFERS! 
FOR MORE INFORMATION CALL (213) 320-6604 


Z52\ MAXTEK,INC. 2908 Oregon Court, Torrance, CA 90503 
Available in Europe from Micronex Ltd., Chew Magna, England 3042 (STD 027-589 3042) 


TRS.80 registered trademark Tandy Com * Superan- trademark intertec Dara Systems 
TektrOnneregisiereg Ir2demark Tektrümse me CPM-registeced trademark Очата Research 


FAST FILE is a unique system for use on your IBM PC. FAST FILE meets a variety 
of user requirements through the application "generator" concept. À simple interactive 
dialog is used to define data dictionaries for each new application system you require. 
Using the dictionary FAST FILE automatically generates a completely integrated 
system of application programs providing: 

* Full Screen Menus 

e Indexed File Inquiry 

e Report Writer 


* File Maintenance 
* Password Protection 
* Easy to Use Documentation 


FAST FILE runs on the IBM PC with a minimum of two single sided Floppy Disks and 
at least 128K of memory running DOS. 
With FAST FILE you can create applications for: 
* [nventory and Distribution 

Financial Planning 

Information Tracking 

List Maintenance 

Data Communication 

Calendar Management 

Sales Analysis 


Они, 


[703] 556-0950 


1945 GALLOWS ROAO 
VIENNA, VA 22180 


A peaduct of International Computer Consulting Services 
ТЕМ PC and te IM logo are trademarks of International Business Machines Согр 


INC. 
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Figure 2: The effects of instructions on the 
register stack. 


pass operands to a floating-point sub- 
routine that expects to find its 
parameters in the 8087 register stack. 
The instruction set of the 8087 ex- 
ploits this capability by allowing 
assembly-language instructions that 
use the stack top as one of the 
operands implicitly. 

You can also treat these registers as 
a standard register set; the instruction 
set supports this use of the registers 
by allowing both operands to be 
specified explicitly for an operation. 
Look at the example in figure 2. 

Your NPX stack contains the 
values A, B, and C, as shown in 
figure 2a. You can cause the value in 
the stack top to be added to the value 
in the next stack element (ST(1)), as 
shown in figure 2b, and then have the 
stack popped, so that the sum is the 
new stack top, as shown in figure 2c, 
with the one instruction FADD. This 
is the classical stack operation where 
none of the operands are specified. 
The same instruction could have been 
specified explicitly with the instruc- 
tion FADDP ST(1), ST. 

As another example, you could add 
the value that is in ST(1) to the value 
in the stack top and retain both 
values, as shown in figure 2d, with 
the instruction FADD ST,ST(1). All 
registers are addressed with respect to 
the current stack top. The Status 
Word of the 8087 contains a field that 
identifies the current stack-top status 
at all times. 


Status Word 


The Status Word, as its name im- 
plies, reflects the status of the NDP at 


OCTC 


Printer Parallel Interface 


Ё 

Printer 5231 
Async Ѕегіа Inter 
Host Compupef 1. 
+S f£ ٣ 


Host Computer 2 


A multi-functional Octopus 


It's a printer buffer, a printer spooler, frees 
computer time and enables copying capability. 


A data protocol translator: | 
parallel to parallel parallel to serial 
Serial to parallel ^ serial to serial 


A multitask data channel controller: 

• enables host computer to communicate 
to multiple peripherals simultaneously. 

* enables multiple computers to communicate 
with multiple peripherals simultaneously. 

• compatible to most interface protocols. 


All in onefor only $197.50. 


PUS 


Plotter 


ж 


қы” Д 


Standard product includes: 280 CPU 

One parallel input port (centronic printer and 
IBM PC compatible), one parallel output port 
(centronic printer and IBM PC compatible), 
two Serial RS232 Asynchronous ports, SKS 
resident memory. 


Options include: 

Up to 256KB upgradable memory 

Graphic enhancements. 

Modem with Auto Dial capability. 

Two additional parallel ports 

Two additional Serial RS232 Asynchronous ports, 
Customized software enhancements. 


i ii Computer peripherals dg 


117 venice Boulevard Los Angeles CA 90015 call Collect (213) 298-1297 Telex: 194561 LSA 
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The inventor of VisiCalc, the world’s leading 
software product, introduces TK!Solver’—the revolutionary 
way to crunch problems on a personal computer. 


With VisiCalc, Software Arts” created an 
entirely new application for personal 
computers — the electronic spreadsheet. 

Now Software Arts has developed 
TK!Solver, another entirely new and differ- 
ent application for personal computers — 
the problem solver. Business and financial 
problems. Scientific and engineering prob- 
lems. Architectural and building design 
problems. Any kind of problem you can 
dream up, in any area. 

Whar's so revolutionary about that? 
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Simply this: the power of the TK!Solver 
program comes from the ease with which 
you can set up problems, vary assumptions, 
find solutions, and display results. All the 
facilities needed to solve the problems — 
simple or complex — are built-in, and need 
not be developed. Once you have stated 
your problem, simply enter the known 
values, then solve the problem with a 
single keystroke. 

For even easier problem solving use a 
TKlSolverPack" in which models for 


solving common problems in 
such areas as finance, engi- 
neering and education 
have already been formu- 
lated by professionals in 
these fields. 

There is no software prod- 
uct in existence that solves 


other software product even 

works the way TK!Solver 

does. It is a necessity for 

personal computer owners. 
See for yourself. Visit 

your nearest computer 

store for a demonstration and 


find out how much you 
problems as quickly, flexibly, ™ can do with a personal 
and easily as TKlSolver- The Software Ar fs computer when it thinks 
Problem Cruncher.” In fact, no 27 Mica Lane, Wellesley, MA O28! as flexibly as you do. 


TK!Solver, TK!SolverPack and TKISolver-The Problem Cruncher, are trademarks of Software Arts, Inc. Software Arts is a trademark of 
Software Arts, Inc. and Software Arts Products Corp. VisiCalc is a trademark of VisiCorp. Copyright © 1983. Software Arts, Inc. All rights reserved. 
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EXCEPTION FLAGS 

(1: EXCEPTION 

HAS OCCURRED?!) 
INVALID OPERATION 
DENORMALIZED OPERAND 
ZERO DIVIDE 
OVERFLOW 
UNDERFLOW 


PRECISION 


INTERRUPT REQUEST (1) 
CONDITION CODE (2) 

ТОР OF STACK POINTER (3) 
NEU BUSY 


(1) IR IS SET IF ANY UNMASKED EXCEPTION ВІТ IS SET, CLEARED OTHERWISE. 
(2) SEE TABLE 3 FOR CONDITION CODE INTERPRETATION. 


(31 TOP VALUES: 
000 : REGISTER O IS TOP OF STACK. 
001 * REGISTER 1 IS TOP OF STACK. 


111 : REGISTER 7 IS TOP OF STACK. 


Figure 3: The various fields of the Status Word. 


all times. The various fields of the 
Status Word are shown in figure 3. 
The Busy bit indicates whether the 
8087 is in the process of performing 
an operation at any given time. The 4 
condition bits (C3 through CO) 
denote the result of a previous opera- 
tion, and the host processor can ex- 
amine them to determine if a branch 
should take place in the program. 
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This is accomplished by storing the 
8087's Status Word in memory and 
then causing the host processor to 
fetch and examine the condition 
codes. 

Three of the bits of the Status 
Word, ST2 through STO, specify 
which register is the current top of the 
stack. Notice that if the ST field con- 
tains 000, for example, and a value is 


pushed onto the NDP's stack, the ST 
field would decrement to 111. By the 
same token, if the ST field contains 
000 and a value is popped from the 
stack, the ST field would increment 
to O01. 

As it turns out, you really don't 
need to know which register is the 
current stack top, but this gives you 
some idea of what the bits mean. You 
do need to know the relative position 
of your various data elements on the 
stack, however, and keeping track of 
them is one of the jobs of the pro- 
grammer. 

All the remaining bits in the Status 
Word apply to exceptions (errors) 
and the way to handle them. Bits O 
through 5 signify whether the NDP 
detects an exception condition. Table 
1 indicates the significance of these 
exceptions. Bit 7 is set to indicate 
whether the 8087 requests the host 
central processing unit to execute an 
interrupt-service routine in response 
to one of the exception conditions. It 
is possible for an exception condition 
to take place without an interrupt re- 
quest if the programmer masks a par- 
ticular exception (or group of excep- 
tions). Generally, however, the NDP 
uses a collection of built-in default 
routines to handle most exceptions. 

If you really want to avoid the 
messy error-condition-handling 
business, you can leave those prob- 
lems to the nice people who wrote the 


Super 5 has the following advantages compared t : the normal floppy disk drive: 


| Characteristics 


servo motor/Spindle connection 


dead nositionina mechanism 
Track to track time 
Write-protected sensor 


No. of tracks 


Siner TAN сіппіс s 


Super ә 
Direct shaft drive 
Metal band positioner 


Approx. 3-6 msec. Approx. 40 msec. 


Mechancial switch 


35 tracks 


Photo coupler 
40 tracks 


Suner А-ТАП ісипег hw! double <—— 


The Finest Quality Disk 


Drive for Apple® 


The 


Sauger 9 stands alone in fine 


quality and workmanship. The above 
facts are self evident ... 


EI-EN ENT, JAPAN TLX: J23325 


LOS ANGELES BRANCH 


Mitsuba Corporation 


642 S. Second Ave., Covina, СА 91723«(213) 331-8434. 
CANADIAN ІМЕОСОМ SERVICES Tel.: (604) 738-1285 


DEALERS INVITED 


9 Annle is a reaistered trademark of Anole Comnuter. Inc. 
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Working with the wrong software is like 
eating a taco with chopsticks. 


Frustrating. 


ut now there’s DigiSoft. We 
B help you choose the micro- 

эне that’s right for you. 
You can’t go wrong with DigiSoft. 
We've taken all the surprises out of 
buying software. No guesswork. No 
regrets. We give you all the information 
you need to make the right choice. But 
we don't stop there. You get plenty of 
professional support after the sale. And 
weguarantee your full satisfaction. 


Call Toll-Free 800/328-2777 

You'll get lots of help from our well. 
bow. software consultants. They'll 
answer your questions, offer solutions 
and present several alternatives. 


DigiSoft has a comprehensive software 
inventory, tested and evaluated for to 
quality and performance. We've labeled 
our programs I, II and III, so you can 
select the features best-suited to your 
needs and budget.. 


Limited Introductory Offer*: 
20% Off Asset III'" 


Asset III is a complete, easy-to-learn 
series of accounting systems, consisting 
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of Accounts Receivable and Payable, 
General Ledger and Inventory Control. 
Each program can function on its own 
or interface with others in the series. 
Asset III systems also interface with 
DMS, DigiSoft's relational database 
management Series, and DCalc, our 
financial planning system, giving you 
almost unlimited possibilities for 
management information. If you're 
interested in Asset III or anv of its 
programs, be sure to take advantage 
of this special DigiSoft price. 


30-Day Money-Back Guarantee 
Try our software in your own office, on 
your own computer for thirty days. If 
you're not completely satisfied, you're 
welcome to return it. You have nothing 
at all to lose. 


Toorder, or request more information, 
call or send in the coupon today. Visa 
and Master Card accepted. 

*Offer expires 5/15/83. 


DigtSoft 


Professional Software Center 


Û Please rush Asset ІП” @ $1320 (reg. $1650) 
O Check enclosed. 
Charge to Г] VISA O MASTER CARD 


| ғ Exp. Date 


| Signature 


! Send more information about these DigiSoft 
programs: O DMS I C] DMS II C] DMS Ш 

| [ Asset III O GL III L] A/P III C] A/R III 
OVC III D] DCalc ILL] DCale III O Medical III 

i O Optimizer I, II, ITI Other: ———— — — — ——— 


—— al 


| 
Name 
| 
Title Company 
{ Computer Type 
| Address 
| City State Zip 


Mail to: DigiSoft, 
10901 Red Circle Drive, 
| Mpls, MN 55343 


| Call 800/328 2711 


| 

| 

| о 
LI 
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Supe Вант 15 ә Regsterert Tlattlmdsk 
of interier Data Systems 


Circle 440 on inquiry card. 


SUPE3BRAIN I 


"BREAKTHROUGH 


Intertec Data Systems’ new 
SuperBrain ЇЇ has all the features of the 
former SuperBrain, plus: 


• Below-the-line descenders and 
reverse video 

» Faster, enhanced disk operating 
system 

«Battery operated real-time clock 

e Microsoft Basic at no extra charge 


SUPERBRAIN II Jr. ................. $1,849 
350 K Disk—64 K RAM 
SUPERBRAIN II QD 

700 K Disk—64 K RAM 
SUPERBRAIN II SD................. 

1.5 MB Disk—64 K RAM 

10MB HARD DISK 

(Includes Interface) 


FREE $650 


Dot Matrix 
100 CPS Printer 
ог PC Software 


ШШ LE 


CS, v, us ЖЕЕ УД ү 1 


COMPLETE SYSTEMS AVAILABLE 
System includes: keyboard, monochrome 
display, dual SD/DD (1 megabyte), disk 
drives, 64K RAM, parallel printer adapter 
and DOS 1.2 & manual. 


Call for Price and Availability 


б SANYO 


SANYO МВС 1000 ............................51,399 
64 K RAM—320 K Disk 
SANYO MBC 2000.. — PSP 45 
64 K RAM —(2) 320 K Disk 

— Printers — 


Anadex ОР-9501А (150 cps) 

Anadex DP-9620A (200 cps) 

Anadex WP-6000 (180/330 cps)........... 2, 1759 
Comrex CR-1-C (17 cps Daisy) 

Comrex CR-1-S (17 cps Daisy)... 
Daisywriter— 16(17 cps Daisy) 

Epson MXBO FT х/бгангах .. ............... 
Epson MX100 FT wi/Graftrax.................. 
NEC 8023 A Matrix (100 cps)........ ......... 
NEC 3510 (RS232) (35 cps) 

МЕС 3550 (35cps) IBM РС.............1, 
NEC 7710 (R8232) (85 ср5}................. ; 
NEC Trimliner—300 Lpm.................... 
Okidata MLBO (BO cps)......... - 
Okidata MLB2A (120 cps) 

Okidata ML83A (120 cps) 

Okidata ML84 (200 cps) 

Smith-Corona TP-1 (12 cps palis 625 
Gemini 10 (100 cps - 10`°)....................... 
Gemini 15 (100 cps - 15") 

TIS TO-Full PCRa O mesccnmverm vesc 


— Free hardware-software catalog— 
Call or Write 


(214) 931-9069 


STÖTAR Micro 


16990 Dallas Parkway * Suite 151 
Dallas, Texas 75248 


Ordering Information: Money Orders, 
cashier checks or bank wires welcome, 
Personal or company checks, allow 15 
days to clear. Surface freight standard 
F.O.B. origin. Include your telephone 
number. No COD's please. Prices are sub- 
ject to change without notice. Hoursare9 
to 5 GST. 


90 Day Money Back Guarantee” 
120 Day Extended Warranty** 
7 2 Hour Burn In Available 
“НаЧЦингіз are Proratect 


**Estenrled Warrarngy снес 
Жуа estS18! 
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Invalid Operation 


Attempt to load a register that is not empty 
Attempt to pop an operand from a register 


Operand is a NAN (not a number) 


Operands cause operation to be indeterminate (%, J — number 


Denormalized Operand 


Attempt to use an operand that is not normalized 


Zerodivide 
Attempt to divide by O 


Overflow 


Result too large for destination format 


Underflow 


Result too small for destination format 


Precision 


Result not exactly representable in destination format 


8087 rounds result 


Note: Exception bits are "sticky" and can be cleared only by the FCLEX (clear 


exceptions) instruction. 


Table 1: The significance of the exceptions. 


15 0 


(1) PRECISION CONTROL 


EXCEPTION MASKS 
(1* EXCEPTION IS MASKED) 


INVALID OPERATION 
DENORMALIZED OPERAND 
ZERO DIVIDE 

OVERF LOW à 
UNDERFLOW 

PRECISION 


(RESERVED) 


INTERRUPT MASK 
(1 INTERRUPTS ARE MASKED) 


PRECISION CONTROL (2) 


ROUNDING CONTROL?! 


INFINITY CONTROL 
(0 *PROJECTIVE, 1* AFFINE ) 


(RESERVED) 


(2) ROUNDING CONTROL 


00 * 24 BITS 00 = ROUND TO NEAREST OR EVEN 
: RESERVED 01 * ROUND DOWN (TOWARD - 0) 
10 * 53 BITS 10 = ROUND UP (TOWARD + 0) 
11 = 64 BITS 11: CHOP (TRUNCATE TOWARD ZERO} 


Figure 4: The Control Word. 


IEEE standard that specifies the NDP 
default routines. (See the text box on 
pages 174-175.) In other words, you 
can take responsibility for handling 
an exception condition or you can let 
the chip do it. To inform the NDP 
which exceptions it will handle and 
which ones you will handle, you use 


the Control Word. 


Tag Word 
Before we move to the Control 
Word, let's look at one other thing. 


How would the NDP know if we had 
tried to pop something from an 
empty register so that it could set the 
invalid operation flag? For that mat- 
ter, how would it know if one of the 
operands was not a number? Well, 
the NDP stores a Tag Word that con- 
tains a 2-bit field for each of the eight 
registers, and which keeps track of 
the contents of each register and 
marks the contents as being Valid, 
Zero, Special (not a number, infinity, 
etc.), or Empty. 


DBPlus 


SORT, COMPRESS, and TRANSFORM 
dBASE IT DATA FILES 


Time Saved with DBPlus 


a ج‎ 
0 500 1000 2000 


RECORDS SORTED 
If you are serious about dBASE II " 
you need DBPlus. This program 
runs outside of dBASE II and per- 
forms the following important 
functions on dBASE II" data files: 


DBPlus is designed to free you 
from the chore of typing or 
memorizing a new language. In 
most cases all you have to do is 
move the cursor to the next menu 
item and press return! 


DBPlus can sort a data file up to 
15 times faster than dBASE II on a 
single field; 32 fields may be sorted 
in a single pass and each additional 


field requires 196 more sorting time. 


А copy of any dBASE П data file 
can be produced which is only 
30% to 40% of the original size. 

The compressed file will save 
you transmission time and phone 
costs when you send a data file 
over a modem. 

Making backup copies of large 
data files can use up many floppy 
disks. Compressed files will save 
you space in archival storage. 


You can now modify the structure 
of any data file by adding, deleting, 
and modifying fields without any 
programming knowledge. 
DBPlus can also create a new 
file which is compatible with 
WordStar/MailMerge." 


Manual and demo disk may be 
purchased separately. 
Dealer and distributor inquiries invited! 


661 Massachusetts Avenue 
Arlington, Mass. 02174 
(617) 641-1880 


dBASE II is a rane ax Me emark нин Tate, Inc 
WordStar/MailMerge i red ro, 
DB Plus Keds ere 
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FLOPPY DISK DRIVES - 8” 
QUME 

242 - Half height DSDD 48TPI 450.00 
842 - Full size DSDD 48ТРІ 465.00 
TANDON | 
TM-848-2 - Half height DSDD 48TPI 
MITSUBISHI 

M-2894-63 - Half height DSDD 48TPI 


FLOPPY DISK DRIVES - 5%" 
QUME 


142 - Half height DSDD 48TPI 
542 - Full size 0500 48TPI 
592 - Full size 0500 96ТРІ 


TANDON 


TM-100-2 - Full size DSDD 48TPI 
TM-100-4 - Full size DSDD 96TPI 
(For the IBM PC) 


MITSUBISHI 


M-4853 - Half height DSDD 9€ 1 335.00 
M-4854 - Half height DSDD 98 395.00 
WINCHESTER H/ 
AMPEX 
Pyxis 7-5/4" 7MB cap сі 650.00 
Pyxis 13-54% 13MB cc pans 795.00 
a 1225.00 
WINCHESTER 
MEDIA DISTF 
MD-10 - UMB С 2695.00 
3595.00 
479.00 
595.00 
625.00 
595.00 
750.00 
750.00 
Sprint 11 - 40 CPS Daisy wheel 1395.00 
МР! 
Printmate 150 А-1 - Serial. 4K buffer 999.00 


"MEDIA DISTRIBUTING 


(408) 438-5454 
SUPPLIES AND ACCESSORIES ALSO AVAILABLE 
DEALER INQUIRIES INVITED 


PRICE QTY. ONE 
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Control Word 

The Control Word is shown in 
figure 4. The least significant portion 
of the Control Word coincides with 
the least significant portion of the 
Status Word in that you set or clear 
these bits to mask or unmask (respec- 
tively) the exception conditions and 
to disable or enable the ability of the 
8087 to interrupt the host processor. 
The Control Word also has bits that 
allow you to set the precision of the 
NDP to various levels. You should 
realize that there is no advantage to 
lowering the precision of the NDP in 
terms of execution speed. This 
capability exists only to allow the 
8087 to more accurately emulate 
previous floating-point products that 
might be replaced by the 8087. 

The next 2 bits in the Control Word 
set the rounding convention that the 
NPX uses. You can set the NPX to 
round up, round down, round to the 
nearest or even number, or to round 
toward zero. 

Lastly, a bit in the Control Word 
selects the model of infinity for the 
NPX. Just think, philosophers argue 
whether infinity even exists and you 
get to define it in one of two different 
ways! 

Simply put, the first method, 
known as the Affine closure mode, 
considers that there are numbers that 
are positively infinite and numbers 
that are negatively infinite. While this 
may seem reasonable, it can cause 
unexpected problems in calculations. 
For example, if we divide a number 
by the number X, and X is very, very 
small and positive, the result could be 
positive infinity. If X is very, very 
small but negative, the result could be 
negative infinity. In other words, you 
have two very different results. 

The Projective closure mode uses 
only one infinity. Although it is very 
large, it has no sign. This mode is the 
easiest to use and therefore is recom- 
mended. 


Exception Pointers 

If an exception does take place, and 
you have unmasked that particular 
exception flag, it would be nice to 
know a few things before you jump in 
and try to recover from your error. 


TERMS: COD, CASH WITH ORDER, MASTERCARD, VISA ! You would probably like to know 
FREIGHT CHARGES WILL BE ADDED TO ALL ORDERS 


Circle 257 on inquiry card. 


Thoughtware tames your 


CLIP™ our Command Line 

Interpretive Program, makes your system 
more efficient than ever before. CLIP 
replaces the Interactive portion of CP/M 
with a user friendly "shell". CLIP 15 
sophisticated enough to satisfy the entire 
spectrum of needs from the novice to the 
most expert programmer. 


Command Files 


Command sequences that you use often 
can be placed in a command file. From 
then on you'll never type the commands 
again, sincetyping the name of the file will 
execute the commands as if you typed 
them by hand. These files can ask ques- 
tions and perform different tasks depend- 
ing on the answers received. In addition, a 
special command file can begin working 
whenever your computer is turned on. 


All input text can be edited. 


Once CLIP is in control, entry of text into 
ANY program can be edited as if you were 
using a word processor. The single key- 
strokes that you use to edit the textcan be 
defined to be similar to your existing word 
processor. CLIP also remembers your 
previously entered line, and it can be 
retrived with only one keystroke. 


Built-in file editor 


Clip contains a simple editor for editing 
command files, programs, or data files. 
English-like commands simplify any edit- 
ing task. 


Automatic file searching 


With file searching you can keep files that 
are frequently accessed in a common 
place. CLIP will find them when requested 
by a program or command file, no matter 
which disk or user number you are cur- 
rently at. This can save precious disk and 
directory space. 


Help Files 


Extensive on-line help isavailable foreach 
of the 50+ commands in CLIP. You can 
also add your own help files to customize 
your working environment. 


Built in calculator. 


CLIP has a built in 16-bit calculator with 
the functions: +, -, *, /, remainder, AND, 
OR, XOR,and NOT. Thecalculator has 10 
memory registers and works in any base 
from 2 to 16. 


Circle 411 on inquiry card. 


A Unix™ like environment with 
М/О redirection and pipes. 


With CLIP you can direct screen output 
from any program toa fileforlaterviewing 
or printing. CLIP can also take any 
program's input from a file instead of the 
keyboard. "Pipes" force the output from 
one program into the input of another 
automatically. 


Sophisticated command language 
with over 50 commands. 


CLIP is a state-of-the-art command lan- 
guage that includes: 


e Conditional command execution with 
IF, THEN, ELSE, and ELSEIF and 
ENDIF commands up to 64 nested 
levels. 

e Command files (or macros) with loop- 
ing capabilities and conditional term- 
ination. Macros can use other macros. 
Extensive argument extraction cap- 
abilities can extract values and switch 
options off of a command line. 


e The ability to trace command file 
execution. 

е Commands that can OPEN, CLOSE, 
READ and WRITE files. 


e Ten alphanumeric registers that can 
store command lines, filenames, file 
input, or anything you desire. 


e Multiple commands per line. 


e А copy command that can copy files 
between disks and user numbers. 


Buy CLIP and get 50% off our 
software tools. Just $25.00! 


We have a collection of 10 software tools 
that make difficult tasks easy. 


BC  -Binary file comparison 

SC - Source file comparison 

ӨН - Search fora pattern in a file 
SRT -Simple in memory sorter 

DMP - Hex file dumper with ASCII 
BFE - Binary file editor 

XC - Extract columns from a file 
ХМ - Extract words from a file 

WC  -Counts words, lines, and bytes 
HC  -Horizontal file concatenate 


СР/М system for just $49.95 


==. 


ТА 


Also get 50% off our file encryption 
program. Just $25.00. 


If you have more than one person ac- 
cessing yourcomputer, then you need our 
file encryption program. This program 
won't stop the KGB, but it will stop others 
from seeing sensitive data. A twelve-char- 
acter password gives you all the protection 
you need. For just $25.00, you can't afford 
to be without it. 


ORDERING 
INFORMATION: 


Order HOT LINE: 8-5 MST 
| 1-800-821-6010 /(л2 327-4305) 


CLIP $49.95 
Tools $49.95 ($25.00 with CLIP) 
Encryption $49.95 ($25.00 with CLIP) 


CLIP users manual can be purchased 
separately for $25.00 


CLIP, the tools, and the file encryption 
program have been designed for the 2807М 
microprocessor, running CP/M version 
2.2. Distribution is on standard 8-inch 
SS/SD floppies. 


Visa and Mastercard accepted. 
No COD's, please. 
Send check or money order to: 


Thoughtwnare, Inc. 
P.O. Box 41436 
Tucson, AZ 85717 


Please add $3.50 shipping for all orders. 
AZ residents please add 6% sales tax. 
Prices are subject to change. 


CP/M - TM Digital Research, Unix - TM Bell Labs, 280 
-TM Zilog Inc. Thoughtware and CLIP - TM of 
Thoughtware Inc. | 
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REQUESTS QUEUE 
GRANT STATUS 


TEST 


8284А 
CLOCK 


DRIVER 


REQUEST/ 
GRANT 


QUEUE BUSY 


STATUS 


8087 
CLOCK Nex 


PROGRAM DATA 
MEMORY MEMORY 


BUS 
ШЕ INTERFACE M |e 


| 

| 

Nl» 
| 
| 


ELT рео, 88/20 


Figure 5: The interface and communication lines. 


which instruction or op code caused 
your problem. It would also be nice if 
you could determine this instruction's 
address so that you might resume at 
that point when you have eliminated 
the cause of the problem. Also, if the 
instruction operated on data in mem- 
ory, you might want to know where 
this data came from. The 8087 con- 
tains all this information in three 
registers that are collectively called 
the Exception Pointers. The opera- 
tional details of these registers are 
beyond the scope of this article, but 
can be found in Intel technical 
documents. 


Synchronization 

The 8087 works in close harmony 
with its host. In order for this to take 
place, there must be some communi- 
cation and synchronization between 
the two devices. The interface and 
communication lines are shown in 
figure 5. 

When you add an 8087 to a host 
microprocessor, the host retains the 
responsibility of fetching the instruc- 
tions from system memory. As the 
host fetches these instructions, the 
8087 also captures them and puts 
them in a queue— just as the host pro- 
cessor does. The answer to how the 
8087 knows whether to emulate the 
6-byte queue of the 8086 or the 4-byte 
queue of the 8088 is quite simple. 

Whenever the processor is reset, 
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the host processor goes to absolute 
address OFFFFO hexadecimal to begin 
fetching instructions. The 8088 
always fetches a byte from this loca- 
tion because the 8088's data bus is a 
byte wide. The 8086, however, can 
fetch its instructions one word at a 
time. So when it goes to address 
OFFFFO to fetch its first instruction, it 


In order for the 
8087 to work in close 
harmony with its host, 

there must be some 
synchronization 
between 

the two devices. 


fetches a word instead of a byte. To 
accomplish this, the 8086 issues a 
signal called Byte High Enable 
(BHE/). The 8087 simply looks to see 
if its host generates a BHE/ signal 
when it performs its first op-code 
fetch after a reset. The presence or 
absence of the signal determines if it is 
connected to an 8088 or an 8086, and 
it then emulates the correct queue. 
All 8087 instructions have a unique 
5-bit prefix called the Escape prefix 
(11011). When the host fetches an op 
code with this prefix, it is placed in 
the queue as any other instruction 
would be. The 8087 captures the same 
op code as it is fetched by the host 


and places the op code in its own 
queue. As this op code moves 
through the queue of the host pro- 
cessor, its movement must be emu- 
lated by the NPX queue as well. The 
mechanism that is set up to do this is 
the first of the three types of syn- 
chronization signals that are shared 
by the host and the NPX. The host 
has two lines called the Queue Status 
lines (QSO and QS1). They allow 
an external device such as a 
coprocessor to emulate its queue. 
When this floating-point instruction 
finally makes its way through the 
queue, the host determines that it is 
an instruction for the NPX rather 
than for itself. 

Once the host has determined that 
the instruction is an NPX instruction, 
it looks at the instruction to see if the 
NPX will need to access memory in 
the execution of the instruction either 
to fetch (read) an operand from mem- 
ory or to store (write) an operand to 
memory. If it sees that this is the case, 
the host will calculate the address of 
the operand and perform a dummy 
read. By performing this dummy- 
read operation, the host can supply 
the NPX with the address of the 
memory operand. The host generates 
the address and even issues the strobe 
signals, but it ignores the data that is 
read from the addressed location. 

The NPX, on the other hand, cap- 
tures the address that the host gener- 
ates. Then, depending on whether the 
NPX needs the data that is read or 
whether it needs the address so that it 
can write a result in memory after it 
finishes its instruction, the NPX cap- 
tures the data or ignores it. Even if the 
data were required by the NPX to 
execute the instruction at hand, the 
dummy read will result in only one 
byte or one word of data. Typically, 
the NPX will be working with data 
types that are 4, 8, or even 10 bytes in 
length. This means that the 8087 will 
have to perform additional memory- 
read cycles in order to access the re- 
mainder of its operand. Because the 
8087 shares the host processor's 
buses, it must have a way of inform- 
ing the host that it wishes to use 
them. 

The mechanism to do this is the 
Text continued on page 170 


You cant reach the top using just your woods. 
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Arnold Palmer 


To succeed in business, you can't So even in а car, where a pencil APR. '83 BYTE 176 6 C3 

let good ideas slip through your is useless, you can record all the [1 Id like more intormation on the Pocket Caddy. 
grasp. Or forget to write those ideas that will 
quick, but important notes. help you get 
When a thought strikes, you have ahead faster. 
to capture itimmediately Often, à The choice? 
pencil and pad just aren't up to Scratch out 


тене |! a living. Or 
Now you can get rid of that get the Pocket d Count 


: ; ТМ | Mail to Lanier Business Products, Inc. 
handicap. With a Pocket Caddy Caddy. And | d 1700 Chantilly Drive N.E., Atlanta, GA 30324 


OO EO V ————— 
Title = 
Company 

Business Address 

City. 

State Zi 


Thought Processor from Lanier. move ahead at the , | Ask your office manager about Thought Processors. 
The Pocket C addy goes where you speed of sound. | Р. Ог call (800) 241-1706. In Georgia, (404) 321-1244 collect. 
go. And can be operated with just й 

a thumb and a finger. 


For a no obligation demonstration of the Pocket Caddy™, the Lanier Thought Processor" that can help you reach the top 
faster, circle. —— 228 


The new TI 


Professional Computer. 


It makes you the one 


with the answers. 


Today's business executive is faced with 
a world of questions. Questions about 
productivity. Cost control. And the 
bottom line. 

To help you come up with the 
answers and alternatives, we introduce 
thenew Texas Instruments Professional 
Computer. The one with the power, 
the expandability, the easiest-to-use 
keyboard, extremely high resolution 
graphics, and a broadarray of software. 


System Unit 

16-bit, 8088 microprocessor 

64K byte RAM, expandable to 256K bytes 

4K byte graphics display memory 

5-slot expansion bus 

Keyboard 

Specially designed low profile 

Popular typewriter layout 

97 keys, including 12 function keys 

Separate numeric keypad and cursor control 
clusters 

Tactile response, for quick positive entry 

Upper- and lower-case letters 

Display Units 

12-inch monochrome {green phosphor) or 
13-inch full-color, 25 lines x 80 columns 

High resolution, 720 x 300 pixels 

Mass لد‎ 

Built-in 320K byte diskette standard 

Additional internal storage of 320K byte 
diskette, or 5 or 10 Mbyte Winchester disks 
optional 


Copyright © 1983 Texas Instruments 


SPECIFICATIONS 


THE 
ANSWER. 


All the leading operating systems 
and programming languages are avail- 
able. You can use many popular applica- 
tion programs from the best software 
suppliers to help you create spread- 
sheets, do word processing, construct 
graphics, communicate with other 
data bases or create your own. All of 
which lets you control assets, manage 
your time, and make projections for 
tomorrow's performance — today. 


Communications Options 
300 BPS or 300/1200 BPS internal modem 
TTY, 3780 
3270 SNA stand-alone (Summer 1983) 
3270 BSC and SNA cluster (Fall 1983) 
Operating Systems 

$"-DOS, Digital Research" CP/M-86@, and 
Concurrent CP/M-86™, UCSD p-System" 


көп age 

BASIC, COBOL, FORTRAN, Pascal 

Applications Software 

Over 100 programs available from the most 
popular software vendors such as Micro- 
soft. Ashton-Tate, Micro-Pro, IUS, Sorcim, 
Peachtree, BPI, Lifeboat and others. 


Printers (Available Spring 1983) 
150-cps TI 850 Series for most applications 


FOOTNOTES: MS-DOS is a trademark of Microsoft 

Corporation. CP/M-86 and Concurrent CP/M-88 are 

trademarks of Digital Research, Inc. UCSD p-System 

a А ao of the Regents of the University of 
alifornia. 


Andfor aclear “hard copy” print- 
out of information, you can rely on the 
new 850 Series printers, made by Texas 
Instruments especially for the new ТТ 
Professional Computer 

In short, the TI Professional Com- 
puter helps you make better business 
decisions based on better information. 
With the performance and reliability 
you expect from ТІ, 

If youre on yourway up, the new 
Texas Instruments Professional Com- 
puter can help. Because it makes you 
the one with the answers. 

For full information anda demon- 
stration, visit your local computer 
dealer, or write: Texas Instruments, 
Dept. LA, PO. Box 402430, Dallas, 
Texas 75240. Orcall toll-free: 
1-800-527-3500. 


Creating useful products 


and services for you. 


TEXAS 
INSTRUMENTS 


_ 291427E 


same used by any potential bus 
master to borrow bus cycles from the 
host. This line is the Request/Grant 
line (RQ/GT), and it is the method 
that the host uses to implement the 
HOLD and HLDA (hold and hold ac- 
knowledge) functions. When the NPX 
wants to use the buses, it toggles the 
RQ/GT line low. The host latches 
this request and, when it is done with 
the buses, three-states its buses and 
signifies to the requesting device that 
it can have them by toggling the same 
line low itself. 

The NPX takes over the buses at 
this point and generates all the signals 
(address and control) to access the 
operand. It signifies when it is fin- 
ished by once again toggling the 
RQ/GT line low. In the case where 
the NPX needs the address generated 
during the dummy read to store a 
result, it simply executes its instruc- 
tion, saving the address until it has 
completed the execution and then re- 


quests the bus so that it can perform 
the memory-write cycles required to 
put the result in the proper memory 
location. 

In some cases, the host can con- 
tinue to fetch and execute instructions 
(with the NPX emulating its queue) 
while the 8087 is busily crunching 
numbers. There may be a situation, 
however, when this cannot take 
place. For example, we have two in- 
structions in a program, the first of 
which causes the NPX to operate on a 
variable and to store the result in 
memory. If the second instruction 
causes the host to use this result, we 
must not allow the host to execute the 
second instruction and to access the 
variable until the 8087 has written the 
proper value in the variable location. 

To accomplish this, we precede the 
instruction intended for the host with 
a WAIT instruction. The WAIT in- 
struction causes the host to look at its 
TEST pin. The TEST pin, as you can 


see in figure 5, ties to the BUSY line of 
the NPX. Whenever the NPX is busy, 
the BUSY line is high and the TEST 
pin on the host is high. When the host 
executes the WAIT instruction, it 
cannot go on to the next instruction 
until its TEST pin goes low. 

Another case where you would not 
want the host to go off blindly is 
when you have more than one float- 
ing-point instruction back to back. In 
this situation, the host would like to 
be more than obliging by performing 
all the dummy reads in the world just 
so that it can get to an instruction that 
it can execute. The problem is that the 
8087 queue has to be in sync with the 
host, and if the host just gobbles its 
way through a series of floating-point 
instructions, ignoring them as it is 
designed to, the devices will never be 
able to regain sync. You can solve 
this problem simply by adding a 
WAIT instruction in front of all float- 
ing-point instructions. 


Listing 1: An application of the 8087 using ап Intellec Series Ш Microcomputer Development System and Intel's 8087 software 


emulator. 


SERIES-III 8086/8087/8088 MACRO ASSEMBLER V1.0 ASSEMBLY OF MODULE PYTHAGORUS 


OBJECT MODULE PLACED IN 
NO INVOCATION LINE CONTROLS 


:F1: EUCLID.OBJ 


LOC  OBJ LINE SOURCE 
. 1 +1 $SYMBOLS DEBUG 
2 
3 NAME PYTHAGORUS 
lj 
5 EXTRN INIT87:FAR 
6 
---- 7 TRIANGLE STRUC 
0000 8 BASE DD ? с The DD memory allocation allows 
0005 9 ALT DD ? ; enough space for the variables 
0008 10 HYP DD ? 3 to be defined in the SHORT REAL 
000C 11 AREA DD ? ; format. 
---- 12 TRIANGLE ENDS 
13 
— 14 DATA SEGMENT PUBLIC  'DATA' 
15 
0000 277777777 16 RIGHT TRIANGLE <> ;We will assume that these 
000% 77777777 
0008 77779772 
000C 77772777? 
17 ;variables are initialized by 
18 ;another program. 
0010 3E03 19 CONTROL 87 DW 033EH 
20 
21 ; This is the default control word which masks all exception except 
22 ; INVALID OP, leaves the INTERRUPTS UNMASKED, ROUNDS TO NEAREST OR EVEN, 
23 ; and sets the INFINITY CONTROL to PROJECTIVE. 
24 
25 
rere 26 DATA ENDS 
27 
28 
re 29 STACK SEGMENT STACK "STACK ' 
30 
0000 (100 31 DW 100 DUP(?) 
Ton 
) 
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Application 

The following application of the 
8087 uses an Intellec Series III 
Microcomputer Development System 
and Intel's 8087 software emulator 
(see listing 1). The program takes the 
base and altitude of a right triangle, 
which are stored in memory as two 
fields of a 'structure called 
TRIANGLE, and uses this data to 
calculate the area of the triangle and 
the length of its hypotenuse. Notice 
that I define the fields of the structure 
as double words (DD). This allows 
me to define the variables in the Short 
Real format. I will discuss the pro- 
gram using both the listing and a 
chart in figure 6 that tracks the status 
of the NDX's stack as references. 
When I refer to the chart, I use lower- 
case letters in parentheses. 

The procedure INIT87, which I 
reference on line 42, is in the 8087 
emulator and prepares the environ- 
ment. The FLDCW instruction on line 


Listing 1 continued: 


00C8 


+1 


0000 940000---- E 


0005 9Вр92Е 1000 R 


OOOA 
000D 
0010 
0015 


9BD9E8 
9BDCCO 
9BD9060000 R 
9BD9060400 R 


001A 
001D 
0020 
0023 


9BD9C 1 
9BD8C9 
9BD8F3 
9Вр91Е0С00 R 


0028 
002B 
002Е 
0031 
0034 
0037 


003C 


9BDCC8 
9BD9C9 
9BDCCB8 
gBDEC 1 
9BD9FA 
9BD91E 0800 R 


F4 


46 causes the Control Word, which is 
stored in memory at a location sym- 
bolically called CONTROL-87, to be 
loaded into the 8087. The function of 
the Control Word is explained begin- 
ning with line 21. 

Notice that all the floating-point in- 
structions are preceded by a hexadeci- 
mal 9B op code. This is the WAIT op 
code that is inserted automatically by 
the assembler. The first thing that I 
must do is set up the stack so that I 
can perform my calculations. The in- 
structions on lines 50 through 53 per- 
form this. FLD1 puts the number 1.0 
on the top of my stack (figure 6a). 
FADD ST,ST(0) causes the value at 
ST(0), which is my stack top, to be 
added to the stack top. 

The result of this instruction is to 
multiply the stack top by 2 (figure 
6b). The FLD instructions cause the 
8087 to load the contents of the 
specified memory locations, which 
are considered to be in the Real for- 


T OS LABEL WORD 

STACK ENDS 

$EJECT 

CODE SEGMENT PUBLIC  'CODE' 


ASSUME CS:CODE,DS:DATA,SS 


; INITIALIZE 8087 


mat, on the stack (figure 6c). In the 
process of loading these values, they 
are transformed into the Temporary 
Real format. Notice that because the 
host processor calculates all the 
operand addresses, I can use any of 
the addressing modes of the host. The 
8086 and 8088 processors are capable 
of 24 powerful addressing modes. In 
this case, I am accessing a field of a 
structure. 

Next, I calculate the area of the 
triangle. The instructions that do this 
are on lines 57 through 60. The FLD 
ST(1) instruction causes the contents 
of the current ST(1) register to be 
duplicated on the top of my stack 
(figure 6d), and the FMUL ST,ST(1) 
instruction puts the BASE X ALT in 
the stack top (figure 6e). FDIV 
ST,ST(3) divides the stack top by the 
2.0 that I have saved on the stack 
(figure 6f), and the FSTP causes the 
result, which is equal to the area of 
the triangle, to be popped into the ap- 


: STACK 


INIT; CALL INIT87 : This routine is in a library. 
; It sets up the environment 
° for tbe 8087. 
FLDCW CONTROL 87 : Load control word from memory. 
; SET UP 8086 REGS AND CONSTANT STACK IN 8087 
SETUP: FLD ; PUT 1,0 IN STACK TOP (ST) 
FADD ST,ST(Q) ‚ ST-ST X 8 
FLD RIGHT.BASE ; ST <-- BASE 
FLD RIGHT.ALT ; SI <-- ALT 


CALCULATE AREA=(BASE X ALT)/2 AN 


Суча we ws 


ALC: FLD ST(1) 


; 
ЕМ, ST, ST(1) 
FDIV _ ST,ST(3) 
FSTP _ RIGHT. AREA ; 
: CALCULATE HYPOTENUSE = ((BASE**2 
| FMUL 5Т,5Т(0) ; 
ЕХСН ST( T) : 
FMUL ST,ST(0) : 
FADD 
FSQRT ; 
FSTP ВІСНТ.НҮР 4 
HALT: HLT 
CODE ENDS 
END INIT,DS:DATA,SS:ST 


D STORE IN MEMORY 


Duplicate BASE in ST 

ST <-- BASE X ALT" 

ST <-- ST/?2 

Store ST in AREA and discard 


}+(ALT##2))** 1/2 


Square ALT 

Exchange ALT**2 and BASE 
Square BASE 

ST <-- BASE**2 + ALT**2 

ST <-- ST** 1/2 

Store ST in HYP and discard 


Ath т. G 9 
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(6a) (6g) 
|__| sr 
| (1) 
(66) (2) 
о “ 


(6d) 
5Т{(0) 

(1) ALT 

mf ao o m 
(6e) 

(1) ALT (6k) 

(1) 

(6f) 


Г BASE x ALT 
a اس‎ 


Figure 6: The status of the NPX stack during operation of the program in listing 1. 


в) so БЕГЕН 


propriate memory location in the 
Short Real format (figure 6g). 

My next task is to calculate the 
length of the hypotenuse of the 
triangle. The instructions to do this 
are on lines 64 through 69. First, I 
multiply the element on the top of the 
stack by itself (figure 6h). Next, I ex- 
change this element with the element : 
below it (figure 6i), and once again I 
square the stack top by multiplying it 
by itself (figure 6j). All that remains is 
to add the stack top to the register 
below it, pop the old stack top (figure 
6k), and find the square root of the 
stack top (figure 61). The value in the 
stack top now equals the length of the 
hypotenuse. I next pop this value into 
the appropriate location in memory 
and I am finished. 

This concludes the example. I have 
just performed calculations that in- 
volve transcendental functions and 
that use operands that are very ac- 
curate with no concern for either the 
complexity of the algorithm or the ac- 
curacy of the result. If I had at- 
tempted to perform the same calcula- 
tion in software, I would have had to 
write some very complicated algo- 
rithms and the code necessary to trap 
any errors that may have occurred. 
Instead, I let the 8087 and the stan- 
dard to which it complies worry 
about such things. It puts the world 
of accurate, high-level mathematics 
in the realm of every assembly-lan- 
guage programmer. lii 


ENHANCE YOUR COLOR COMPUTER WITH THESE GREAT PRODUCTS! 


MACRO-80c DISK BASED EDITOR/ASSEMBLER 


This is a powerful macro assembler. screen oriented editor and machine language 
monitor. It features local labels. conditional assembly. printer formatting and cross 
reference listings. Assemble multiple files. Program comes on Radio Shack 
compatible disk with extensive documentation. Price: $99.95 


MICROTEXT COMMUNICATIONS 


Make your computer an intelligent printing terminal with off-line storage! Use 
Microtext for timesharing interactions, printing what is received as it is received 
and saving text to cassette. and more! Price: $59.95 


PIBOC PARALLEL PRINTER INTERFACE 
Use a parallel printer with your Color Computer! Serial-Parallel converter plugs into 
the serial port and allows use of Centronics-compatible printers. You supply the 
printer cable. Price: $69.95 


THE MICRO WORKS COLOR FORTH 


Color Forth is easier to learn than assembly language. executes in less time than 
Basic and is faster to program in than Basic. Rompack comes with 112-page 
manual containing glossary of system-specific words. full standard FIG glossary 
and complete source. A fascinating language designed for the Color Computer! 
Price: $109.95 


SDS-80C SOFTWARE DEVELOPMENT SYSTEM 
SDS-80C is a Rompack containing a complete editor. assembler and monitor. It 
allows the user to write, assemble and debug assembly language programs with 
no reloading, object patching or other hassles. Supports full 6809 instruction set. 
Price: $89.95 


ВОС DISASSEMBLER 


Runs on the Color Computer and generates your own source listing of the Basic 
interpreter ROM. Documentation includes useful ROM entry points, complete 
memory тар, 1/0 hardware details and more. Cassette requires 16K system. 
Price: $49.95 


GAMES: Star Blaster ж Pac Altack ж Berserk ж Cave Hunter ж Starfire ж Astro Blast ж Starship Chameleon x 


Adventure: Black Sanctum x Adventure: Calixto Island * 


"АСО 


Also Available: Machine Language Monitor Books | Memory Upgrade Kits 
Parts and Services ` Call or write for more information 


California Residents add 6% Tax 
Master Charge/Visa and 
COD Accepted 


WORS ро BOX 1110 DEL МАН, CA 92014 619-942-2400 
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Circle 279 on inquiry card. 


ACE 1000 COLOR 


GOMPUTERE ........... List $1545 
SHARP COMPUTER .......... 249 


SUPERBRAIN II 
Double Density .............. 1894 
Quad. Density o -oswa omm 2274 
super Density 50“... seie s oaio 2649 
COMPUSTARS 
TO DEALERS ....... CALL & SAVE 


Advanced Micro Digital S-100 Super- 
Quad Single Board Computer. Z80 64K 
RAM, Disk Controller, 


Н6=282.................„.. Оп!у 699 
ALTOS — single and multi-user 

ACS-8000-15D ........... List 5990 

Only 4699 

ATARI 400 .................... 289 

с. —PP — m 655 

PRINTERS 

OKIDATA 82А ...............- 489 

CENTRONICS 739-1 .......... 499 

IDS РМЕМЕШ ................ 743 

EPSON MX-80 FT ............. 547 

| Oo e 459 

MAGOO оаа. ч 749 


ANADEX 9501А 


Silent SCRIBE аьаан sc MENO 
NEC #3510 Letter Quality кені 1623 
C. ITOH F10 Letter Quality .... 1399 


Smith Corona ТР-1...,,....... 595 
TRAXX 54" Add-on Drives ..... 249 


Memory Merchant 16K static ... 159 
Central Data RAM S-100 64K ... 299 
Systems Group 

RAM S-100 64K ............... 449 
Microangelo Video Graphics .... 715 


AMERICAN SQUARE COMPUTERSis 
organizing a World Wide Association 
of Computer Dealers. Open a Store or 
Start Work Out of Your Home! We 
Charge NO FRANCHISE FEE! (Our 
Competitors charge a FRANCHISE FEE 
of from $15,000.00 to $45,000.00.) Be a 
Winner! Let US help YOU get started 
MAKING MONEY by HELPING 
PEOPLE to put COMPUTERS to WORK. 
Write or Phone today. 


Which Computers are Best? ... Free 


Insured Shipping at Low Rates. 


We Repair 


Computers 


Call for latest prices & availability 


AMERICAN 


919-889-4577 


Circle 23 on inquiry card. 


TELEVIDEO 

Televideo 910+ ................ 518 
Televideo 8g 5 ................. 718 
Televideo 50 ................. 899 
Televideo Computers Call 
ADDS VIEWPOINT A-1B ....... 469 
ZENITH 2-19 Terminal ......... 649 
2-89 48K Computer .......... 2119 
Z906 4K ОЬ, . odi оаа erer 2399 
ZVM-121 ZENITH 

Green Screen monitor ......... 125 
INTERTUBE III 

or EMULATOR ...., Kio tei $710 
AMDEK Color Monito:-....,... $329 


GODBOUT COMPUPRO 

Super Sixteen 8085/8088. The fastest 
8-16 bit computer! Runs 8 and 16 bit 
code! 128K Static RAM, 6MHz CPU's 
LIST 3440 SPECIAL 2569 


New: Systems 816/A, B, and C with 
enclosure and drives. 
816/A .... List 5495 .... Only 4395 


SEATTLE pure 16 bit computer is the 
fastest microcomputer by actual test! 
S-100, 128K Static RAM, 8 MHz 8086, 
22 slot Mainframe 


Model #2 ...... List 3785 Only $3028 
81 as above 
bul GAR ....... List 2990 Only $2392 


IBM PC memory made by SEATTLE. 


Now with "Flash Disk." 192K = 697 
64K = 427 
CALIFORNIA COMPUTER 2210A 
ЫЗ WIND V lisoasasecms,- Only $1595 
280, 64K, 1/0, Disk controller + CPM. 
California main frame .......... 484 
SYSTEMS GROUP computers run 
FRIENDLY OASIS Call ...... ‚ SAVE 
QUAY COMPUTER 
Two drives * CPM ...... on sae I 
Four user MPM 208K + 
Hard РИБК ............ РТ $5945 
TARBELL’S 


Empire | & ll have two 8" disk drives. 
The | is single sided, the li is double 
sided. 

FREE Business Software 


Empire | ... List 4888 .., Only 3495 
Corvus Hard Disk ........... SAVE 
SSM Video BRD VB3 kit ....... 361 
Spectrum Color ASM .......... 223 


One hour free 
troubleshooting 


on business 
systems. 


4167 Kivett Dr. 


NORTH STAR 


ADVANTAGE 64K Green Phosphor. 
The Best Business Graphics. 2 Disks, 
Serial Port. Options CPM — Business 
programs .. . $2894 


“табал еб ығ оз и 


NORTH STAR Horizon 


Powerful North Star BASIC Free 
Superb for Business & Science 


Free Secretary Word Processor 


Horizon Standard is now HRZ-2-64K 
Quad 


Factory Assembled & Tested Only 
Horizon-2-64K-Quad ........ $2894 
Horizon-1-64K-QHD 5 ........ 3999 
Horizon RAM 64K ..... ——" 594 
Big Sale on Multi-User 

Time-Sharing ............... SAVE 
North Star Hard Disk 18Mb ` 4295 
English to Basic Translator .,.... 75 
Zbasic 2 to 5 times faster! ...... 325 
Secretary Word Processor ,...... 69 
Wordstar Word Processor ,..... 278 
Floating Point Board ,,......... 699 
GENE. ee, A OE SBS 
CPM for N° “Extra features к. 147 
Micro Mike Software ......... CALL 
MICROSTAT ........ — ык 4% $355 
PagsgliBU Losada + sas. 589 
Extra Precision BASIC ` ie е а AO 
Northword .........«. — MO 
Infomanager .,................ 329 
General Ledger ,.............. 399 
Accounts Receivable ,.,........ 399 
Accounts Payable ,...... ға. ЗӨӨ 
Inventory ........... жен <a SD 
Order Entry ..... rier ДОСЫ 
LO 2 2, сане е ‚ 1299 
DOS + BASIC 5.2 ...... Ұра, TO 


INTEGRAND main frames S-100. Many 
models to choose from 


Only 200 & UP 

MODEMS 
BE HANES == 3-00 .......... $329 
POTOMAC MICRO MAGIC .... 369 
SIGNALMAN ..,........ ЕТТ 97 
CAT NOVATION os caus. ана TUS - 
AUT OSA pc woes o 215 


|. Full Time Graduate 
Technician on Duty. 


Factory Guarantees 


Jamestown М.С. 27282 


MICRO DECISION 
"А DEAL YOU CAN'T REFUSE" 
64K RAM, 280, 4MHz, 2 Serial Ports, 


Disk Controller. FREE SOFTWARE: 
CPM — Microsoft BASIC — Ва2іс 
—Wordstar—Logicalc—Correct-lt. 


List Only 
. 58049 ,.. $1049 
„ 1948 ... 1400 


with 1 5%" Disk 
with 2 5%" Disks 


DECISION I 


“Тһе ІВМ-360 on the 2-80 & S-100 BUS!” 


Sixteen Programs running simultan- 
eously! Free CPM, Microsoft BASIC. 
and WORDSTAR with complete system! 


DECISION 1 + 65K Static + 


8" Disks DMA . А .. a 
DECISION 1 + 65K Static ТІ 
2 59” DISKS cease ewe news Зо 
DECISION 1 + 65K Static * 
5" Disk * 5 Mb Hard Disk ..... 4235 


DECISION 1-2user 256K Static + 

5" Disk + 5 Mb Hard Disk + 

MIGRONIX -.,--........... 5830 

DECISION 1 — 2-80 + VO + 65K 1915 

DECISION 1 — Rackmount + 20 Mb 

HD -8"DRV ........... Reg. 6235 
Inventory Sale 5415 


MORROW Hard Disks 
up to 26 MEGABYTES 


p^, ^ ead sas o e ters. ©8888 
Qe ie ee 3333 
Г hs e ooo аы 2955 
DMA-M5 ............... Reg. 1775 

Inventory Sale 1400 
TASS әк. биченни et 2235 
DMPEMIB +... T 2795 

MORROW 8" Disk 

Discus 2D + CPM 600K .. Only $834 
Discus 2 * 2 * CPM 12 Mb .... 1068 
Add Drives 20 = 599 2+2= 1795 
Discus 2D dual + CPM ... Only 1384 


Free Microsoft BASIC from MORROW 
with Discus system or hard disk. 


FAST FIGURE — Most powerful 
spread sheet. 5's" or 8" 


УРОЛОГ о RS sate оаа. ое 278 
All MicroPro Software for IBM. Apple, 
North Star, Morrow, etc. SAVE! CALL 


We Beat Prices 


COMPUTERS 


919-883-1105 


BYTE April 1983 173 


Guaranteed Standard Results with the 8087 


In an attempt to standardize both the 
data types and algorithms used in float- 
ing-point-arithmetic problems, the IEEE 
formed a committee in 1979 to produce 
a standard to which all floating-point- 
arithmetic processors and software 
would comply. This standard not only 
established standard data formats, but 
also set rules for rounding and precision 
control and required that all machines 
(and software packages) complying 
with the standard be capable of per- 


forming the same algorithms with the. 


same predictable results. The concept of 
exception handling was expanded and 
standardized so that all machines (and 
software) that complied with the stan- 
dard would monitor their own activity 
and be capable of signifying when the 
result of their calculations was 
suspected of being in error. The 8087 
implements this standard fully. 


Data Formats 

One of the most important aspects of 
the IEEE standard was the definition 
and standardization of the seven data 
formats that would be used in floating- 
point calculations. These formats 
belong to three basic types: Integer, 
Decimal, and Real. 

The Integer type should be familiar 
because it is a standard data type used 
quite generally. The Integer formats are 
capable of representing signed whole 
numbers. The most significant bit 
denotes the sign (where a 0 indicates a 
positive number and a 1 indicates a 
negative number that is represented in 
standard two's-complement notation). 
The three Integer formats differ in 
length. The shortest format, Word In- 
teger, is 16 bits in length and identical to 
the Integer format used by the host pro- 
cessor in its own instruction set (IMUL, 
IDIV). The Short Integer is 32 bits in 
length. Most 8086 assemblers allow you 
to allocate space for this type of 
variable using the Define Doubleword 
(DD) operator. Appropriately, the 
longest format is the Long Integer, 
which is 64 bits in length. Most assem- 
blers allow you to allocate space for this 
type of variable with the Define Quad- 
word (ОО) operator. 

The Packed Decimal format, 80 bits 
long, is similar to the Integer format in 
that the most significant bit is a sign bit. 
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The similarity ends there, however, 
because the data is stored in Packed 
Decimuk farmat where the 18 least 
significant nybbles (bits 0 through 72) 
éacli represent a decimal digit. This 
means that each group of 4 bits must be 
equal to a value between 0 (0000) and 9 
(1001). If this looks like a lot of data, 
remember that this processor is capable 
of delivering results that use all 18 
nybbles of this format with no round- 
off error! You can use the Define Ten- 
byte (DT) operator to allocate space for 
this variable. 

Up until now I have described only 
data formats that represent whole 
numbers. While it would be nice if 
everything always worked out neat 
and clean without any fractions, in the 
real world we have to deal with all 
types of numbers. The next data type, 
Real, was created to handle these types 
of numbers. 


The Real data type contains three 
formats. They are very similar to the 
scientific notation that represents large 
decimal numbers. A number repre- 
sented in scientific notation has three 
components—sign, mantissa, and ex- 
ponent. In scientific notation, I would 
represent the decimal number 
— 547,390 as —5.4739 X 10°. In other 
words, I denote the sign of the number 
in the normal manner. Then I display 
its value or mantissa as a value ber 
tween O and 10. I do this by moving the 
decimal point to either the right or the 
left. Whenever I move the decimal 
point to the left to normalize the 
number (make it equal to a value be- 
tween 0 and 10), the exponent in- 
creases. When I move the decimal 
point to the right to normalize the 
number, the exponent decreases. For 
example, 0.0075 becomes 7.5 X 107, 
The Real formats also have a sign, 
mantissa or significand, and an expo- 
nent, bat they are binary values that 
are calculated a little differently. 

As an example, lll convert the 
decimal number 66 to the Short Real 
format. The Short Real format uses the 
23 least significant bits to denote the 
mantissa of the number, the next 8 
most significant bits to denote the ex- 
ponent, and the most significant bit to 
denote the sign of the number. The 
first thing I must do is to convert the 


number to binary: decimal 66 = 
binary 1000010. Because this is a whole 
number, I have no fractional part to 
worry about. Now I must normalize 
the number by moving the decimal 
point over so that the value has a "1" in 
the most significant digit. As in scien- 
tific notation, I increase the exponent 
whenever I move the decimal point to 
the left and decrease the exponent 
whenever I move the decimal point to 
the right. In this case, because I move 
the decimal point to the left, the expo- 
nent is positive: 1000010 = 1.000010 E 
110. 

Now I am just about to finish the 
conversion, but you must know two 
things. In the Short and Long Real for- 
mats I save a bit by dropping the 
leading "1" bit of the significand. This 
allows me to denote 24 or 53 digits in 
the space required for 23 or 52 in the 
Short or Long formats, respectively. 
For some reason, this is not done in the 
Temporary Real format. The second 
thing is that the standard format re- 
quires that a bias be added to the expo- 
nent so that negative exponents appear 
as positive values. The bias is different 
for each format and is shown in figure 
7. The bias for the Short format is 7F 
hexadecimal (01111111). This means 
that the exponent becomes 110 + 
01111111 = 10000101. Putting it all 
together, I get 


sign biased exponent 
0 10000101 
significand 


000010000000000000000000 
or 
0100 0010 1000 0100 0000 0000 0000 0000 


With a number with a fractional part, 
the conversion looks like that shown in 
table 2. Table 3 is useful in understand- 
ing the power of the various data types. 


Guaranteed Accuracy 

The key to the 80875 ability to pro- 
duce results with such a high degree of 
accuracy lies in the fact that the 8087 
performs all its calculations in the 
Temporary Real data format. Regard- 
less of the format in which an operand 
is stored in memory, any piece of data 


that is loaded into the 8087 is trans- 
formed into this highly accurate, 
80-bit-long format. The benefit derived 
by using this format for all internal 
calculations can be best illustrated by 
the following analogy. 

I have a calculator with a range of 3 
decimal digits and I want to use it to 
solve the equation F - A X B/C.I 
got a calculator with 3-digit accuracy 
because | determined that A, B, and C 
would never be greater than 3 digits in 
length. If A=100, B=10, and C=10, 
you can see that I will have trouble 


— 178.1250 = 


solving this problem using my calcula- 
tor because A X B is outside of its 
range. Even though the final result 
may be well within the range of my 
calculator, I may have trouble with the 
intermediate results. 

Although changing the order of 
operations may help in this particular 
situation, it should be obvious that this 
solution will not resolve the problem in 
all cases, for instance, if A-100, 
B=10, and C=0.1. In this case, I 
would have a problem if I were to 
calculate A/C. 


— 10110010.001B 


10110010:001 -= 1:0119010001 E 111 
= 10000110 
significand 


TT eb Oe 


sign biased exponent 
1 100001 10 
1100 0011 0011 


01100100010000000000000 
0010 0010 0000 0000 ОООО 


Table 2: The conversion of a number with a fractional part. 


Data 

Type 
Word Integer 
Short Integer 
Long Integer 
Packed Decimal 
Short Real 
Long Real 
Temporary Real 


Table 3: The various data types. 


Significant 


Approximate 
Range 


—32768< x « 32767 

—2E9 < x < 2E9 

—9E18 < x < 9E18 

—99..9 < х < 99..9(18 digits) 
0, 1.2E— 38 < х < 3.4E38 

0, 2.38E— 308 < х < 1.7E308 
0, 3.4E— 4932 « x < 1.1E4932 


Now, if 1 got a new calculator that 
had a range of 4 or 5 digits, even though 
l expected all my results to be 3 digits or 
less, I could solve my problem. 
Regardless of the order in which I did 
my calculations, the intermediate results 
would probably not overflow the range 
of the new calculator. 

This is precisely how the 8087 can 
guarantee such accurate results. By 
using the Temporary Real format for all 
its calculations, it avoids errors that 
may appear in the calculation of its in- 
termediate results. The Temporary Real 
format, as you can see from table 3, has 
a range so large that we would probably 
never overflow it in our calculations. 
Also, because it uses 64 bits for the 
mantissa, it can provide results that are 
accurate to 18 significant digits with no 
round-off errors. 


Ease of Use 

Another way in which the 8087 can 
guarantee accurate and standard results 
is by providing default exception 
handlers that ensure results even though 
an error may have occurred during one 
of the intermediate calculations. For ex- 
ample, if for some reason during the 
operation of one of my calculations 1 
somehow manage to attempt to divide a 
number by 0, the 8087, rather than 
aborting the operation, executes a 
default response to the zerodivide ex- 
ception and replaces the quotient with 
the most reasonable value—infinity. In 
this manner, the 8087 provides standard 
results. 


MOST SIGNIFICANT BYTE 

| p p Фф o X r з 
BYTE INTEGER 102 8 BITS TWO'S COMPLEMENT 

WORD INTEGER | ш 16 BITS 115 10| TWO'S COMPLEMENT 


DATA 


FORMATS RANGE 


PRECISION 


SHORT INTEGER 109 32 BITS TWO'S COMPLEMENT 
(ио | s[- Ope) — — 1% 
SHORT REAL 10538 24 BITS | 517 EolFi Fza3] Fo IMPLICIT 


TEMPORARY REAL | 104932 


Fo F63 
| s]eE&4 СГП 


REAL: (-1)9 (2Е-81А5 (о. Ру...) 


64 BITS 


INTEGER: 1 


PACKED BCD: (-1)5 (017...00) 


BIAS = 127 FOR SHORT REAL 
1023 FOR LONG REAL 
16383 FOR TEMPORARY REAL 


Figure 7: The seven data formats contained in the three basic types. 
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Super Graphics Hardware 


from NEC 


The NEC 7220 GDC is a new item of sophisticated 
hardware for microcomputers. 


graphics 


Graphics capability is rapidly be- 
coming a common feature of personal 
computers, partially because of con- 
sumer demand. The latest item of 
sophisticated graphics hardware for 
personal computers is the NEC (Nip- 
pon Electric Company) 7220 GDC 
(graphics-display controller), already 
found in the NEC Advanced Personal 
Computer, Epson’s QX-10, and the 
Corvus Concept. 

Before explaining what this con- 
troller does, I'll make a distinction be- 
tween video displays and graphics. A 
video controller generally deals with 
displaying alphanumeric information 
such as ASCII (American National 
Standard Code for Information Inter- 
change) characters. Primarily, it con- 
verts ASCII data into a dot pattern 
that a video monitor displays. You 
can read a good basic discussion of 
this subject in The TV Typewriter 
Cookbook by Don Lancaster 
(Howard W. Sams, 1976). 

By contrast, a graphics-display 
controller converts graphics-image 


About the Author 

Steve Levine is currently programming 
computer-graphics simulations and voice ]/O 
for the U.S. Navy. He is employed by Informa- 
tion Network Systems in Warminster, Pennsyl- 
vania. Steve is also one of the cochairmen of 
The Personal Computer Arts Group, which ts 
responsible for five annual Symposia on Small 
Computers in the Arts held in Philadelphia. He 
is also involved in the research of a new digital 
music synthesizer, 
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data into pixel (picture-element) data, 
and then stores them into or fetches 
them from display memory. The pixel 
data represents some arbitrary num- 
ber of different shades or colors (in- 
cluding white or black) for each ele- 
ment of the picture. A graphics con- 
troller shares the display memory 
with a host computer. This arrange- 
ment permits both the host and the 
controller to read from or write to the 
display memory. In many cases, this 
arrangement uses a dual-port mem- 
ory or interlaced DMA (direct mem- 
ory access). Thus, data written into 
display memory can be manipulated 
by the GDC while the processor is off 
doing something else. 

The most time-consuming part of 
getting a computer to draw a shape is 
calculating the next display-memory 
address to access. In fact, you must 
repeat this part of the process to 
change any dot on the screen. If you 
use the host processor to perform the 
calculations, the display often ex- 
hibits flicker and jerkiness because of 
the calculation time required. Despite 
this drawback, however, most small- 
computer manufacturers leave graph- 
ics control to the microprocessor, 
trading quality for lower cost. Pres- 


ently, special graphics computers use 
external hardware dedicated to vector 
generation, as well as shape functions 
(such as rectangles, squares, and 
circles) prestored in ROM (read-only 
memory). With these systems cost is 
usually secondary, as performance is 
of most importance to the user. 


Parts of the 7220 GDC 

The 7220 GDC has several parts. 
The microprocessor-interface module 
serves as an 8-bit bidirectional inter- 
face to the host processor. Data trans- 
fers into and out of the device are 
done by monitoring status-register bit 
flags, which reflect the state of a FIFO 
(first-in/first-out) buffer. These trans- 
fers do not interfere with internal 
ongoing operations, and the FIFO 
buffer can store up to nine 16-bit 
words. The command processor de- 
codes commands, interprets the con- 
tents of the FIFO buffer, and passes 
parameters to the proper blocks 
within the GDC. 

The DMA control gives you an 
easy interface to Intel's 8257 and 8237 
DMA controller devices. You can 
also interface other DMA controllers. 
Display data can be directly loaded 
into or out of the GDC display mem- 
ory over the host microprocessor's 
bus. Sixteen bytes of internal param- 
eter RAM (random-access read/write 
memory) hold the display parameters 
used by the GDC when drawing. The 


programmable video-sync generator 


The largest market for 16-bit software. Over 
95% of all 16-bit microcomputers run Microsoft 
operating systems, languages, or both. That means 
your programs written in Microsoft languages find 
their market in the largest installed base of 16-bit 
systems. The IBMe PC, and systems from Wang, 
Zenith, DEC, Victor, Altos, Texas Instruments 

and Radio Shack, to name just a few. And, if you're 
working with Microsoft operating systems and 
languages, you'll find that it's far easier to trans- 
port software between systems. 

A full range of languages. The versatile MS- 
BASIC interpreter and the fast MS-BASIC compiler, 
Microsoft Business BASIC and MS-COBOL for 
business use. MS-FORTRAN for scientific and engi- 
neering applications. Microsoft C, a complete C, 
that provides a productive alternative to assembly 
language. And MS-Pascal, a high-level language 
compiler specifically designed for microprocessor 
system software implementation. All these lan- 
guages are compatible with ANSI or ISO standards. 


A total programming environment. Compatible 


languages. Operating systems. Utilities. Plus 
complete support. All the tools you inni 
to write software that sells. 
Leadership in micros. 
Microsoft wrote the 
first BASIC 
for the 
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Microsoft languages 
connect your software to 
more 16-bit systems. 


first production microcomputer. Since then, we've 
added a full range of 8-bit and 16-bit languages, 
plus the MSm-DOS апа XENIXm operating systems. 
What's more, we are constantly enhancing both 
languages and operating systems. And we make 
those enhancements available to our customers. 
That means Microsoft programming languages are 
state-of-the-art programming tools. Tools that 
allow your applications programs to reach more 
systems. More effectively. 

More information? See your Microsoft dealer 
for complete information on Microsoft's 16-bit lan- 
guages and operating systems. Or, write for our 
booklet, "The MS-DOS Language Family.’ A family 
of tools that give your programs access to the 
largest installed base of 16-bit systems. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICROSOFT. 


MICROSOFT CORPORATION 
10700 NOATHUP WAY 
BELLEVUE, WASHINGTON 98004 


Microsoft is a registered trademark, 
and MS, XENIX and the Microsoft logo are 
trademarks of Microsoft Corporation. 


takes its time reference from the 
master clock and provides synchroni- 
zation signals for interlaced video 
raster. It also accepts external slave 
synchronization when used in con- 
junction with multiple 7220s. The 
memory-timing generator provides 
two clock-cycle refresh signals and 
four clock-cycle read/modify /write 
signals for the display memory. 

The zoom and pan controller 
module allows you to program a 
zoom factor (or magnification factor) 
in integers between 1 and 16. Pan (or 
side-to-side) control is effected by 
programming different display- 
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window starting addresses. The 
drawing controller calculates the pix- 
el addresses for lines, figures, and 
characters. You set the drawing 
parameters and a starting point, and 
the controller proceeds to draw the 
desired figure, without assistance, 
from that point on. The display- 
memory controller handles all 
memory multiplexing, modification, 
refresh counting (for dynamic 
memories), and partitions the video- 
field time between different types of 
cycles. Finally, the light-pen de- 


glitcher looks for two rising edges oc- 
curring at the same point in two suc- 
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cessive video fields. When this oc- 
curs, its signals change a status bit to 
show that the address contained in 
the light-pen register is valid. 


Display Modes 

You can select three basic display 
modes with the 7220: graphics, char- 
acter, or mixed. 

The graphics mode lets you use bit- 
mapped graphics at the pixel level. 
This mode allows a display to be up 
to 4096 pixels square (allowing 1 bit 
per pixel for intensity information) or 
1024 pixels square (allowing 4 bits for 
color or intensity-level information). 
Other combinations can be set up as 
well—the circuit used in this article 
produces a 512- by 240-pixel window, 
1 bit deep, on a 1024-pixel-square, 
1-bit-deep world. 

Character mode allows up to 8K 
bytes of display memory for char- 
acter codes and attributes. 

The mixed character and graphics 
mode allows 64K bytes of display 
memory. 


Displaying Memory 

A basic read/modify/write cycle 
takes place in less than 800 nanosec- 
onds (ns). This interval is the mini- 
mum for writing totally new pixels 
into memory, one at a time. The 
GDC provides the memory control, 
refresh, and handshake with DMA 
controllers. The benefits are obvious. 
The hardware designer does not have 
to design circuitry to produce refresh 
signals, because the 7220 generates 
them. Additionally, because the 7220 
controls the data-modification and 
video-display functions, you get a 
clean display without visi-burps. You 
control several display parameters, 
including the horizontal width, ver- 
tical size, and the world size (total 
amount of display memory). You can 
also select zoom factors and inter- 
laced or noninterlaced synchroniza- 
tion. 

To display a complete frame of 
video information, an image must be 
kept in display memory. Because 
memory organization is a linear- 
address space, an image of a single 
horizontal line is actually stored as a 
number of widely separated dots. If 
you divide the number of dots per 


(a) Pitch (P) 
Р = (XMAX +1) / 16 


(b) Line-Base Address (LBA) 
LBA = Pe Y 


(c) Execute Address (EAD) 


EAD = LBA + INT (X/16) 


(d) DAD (dot address) 
DAD = remainder (from EAD 
calculation) * 16 


Figure 1: Four equations to locate an in- 


dividual dot address. 


FIFO 
Empty 


FIFO 
Full 


Data 
Ready 


DWG in 
Progress 


B7 B6 B5 B4 


Figure 4: The status register. 


line by 16 you get a value called 
pitch, or the number of 16-bit mem- 
ory words per line. To move the cur- 
sor down one dot on the screen, you 
add the pitch to the 18-bit value in the 
word address and use a 4-bit dot 
address to access the individual pixel 
within that word. To move the cursor 
forward or backward on a line, all 
you need are simple increments and 
decrements. You obtain diagonal 
movement with some combination of 
these two methods. 

When a new pixel is to be written 
into display memory, its position 
within a 16-bit word is loaded into 
the mask register. Then you specify 
the absolute cursor position, the 
modification pattern, and the type of 
modification (replacement, comple- 
ment, set, or reset). The GDC auto- 
matically changes only the bit you 
want to update. The host processor 
continues to do other things while the 
display processor performs this leg- 
work. You will notice the real power 
of this approach when you try to 
create complex shapes made up of 
many fundamental shapes and scale, 
and then move or redraw them. 


Pixel Addressing 

There can be up to 27 pixels 
organized as 218 sixteen-bit words, 
and you need a two-part address to 
select an individual pixel. First, the 
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Figure 2: A direction map for controlling 


pixel-drawing direction. 


H-blank 
Active 


V-sync 
Active 


L-pen 


Execute Detect 


B3 B2 B1 BO 


EAD (execute address) selects a par- 
ticular 16-bit word out of the 256K 
bytes; then the DAD (dot address) 
selects which bit or pixel from the 16 
to operate on. 

Consider an x-y vector-list scheme 
where we would like to find the in- 
dividual dot address (see figure 1). 
You simply derive the P or pitch from 
equation a, find the line-base address 
(LBA) using equation b, and get the 
EAD from equation c. Next you ob- 
tain the dot address from equation d, 
and you now point to the exact pixel 
in the x,y matrix. We structure the 
memory as a power of 2 in order to 
avoid real arithmetic for these 
calculations. We send these numbers 
to the GDC (in binary) to set the cur- 
sor position. 

An important parameter in deriv- 
ing consecutive pixel addresses is the 
DIR, which controls pixel-drawing 
direction. This is best illustrated by 
the direction map in figure 2. Draw- 
ing direction is divided into eight 
movements about the center. By 
specifying a direction, you get a 
resulting dot movement according to 
the figure. 

Talking to the 7220 

The GDC appears as two con- 
secutive addresses to the host, which 
selects between the two by using ad- 
dress bit O (see figure 3). The first ad- 


Write 
Parameters into FIFO 
Command into FIFO 


Figure 3: GDC addressing. 


dress is status register on read and 
parameter into FIFO buffer on write. 
The second address serves as 
read/write FIFO buffer, with write 
pertaining only to command into 
FIFO buffer. In order to get com- 
mands and data into the FIFO buffer, 
you handshake with a FIFO ready bit 
in the status register. You first send a 
command byte followed by several 
parameter bytes that make up the 
command. After initial loading, an 
internal command processor decodes 
the commands, sets the appropriate 
registers to the passed values, and 
starts the specified process. 

A simple software or hardware 
handshake is necessary when loading 
data into the GDC FIFO buffer. The 
status register has FIFO FULL, EMP- 
TY as well as other flags of interest to 
the programmer (see figure 4). 


Summary of Commands 

The FIFO buffer holds both com- 
mands and parameters. By writing 
data to the second, or command, ad- 
dress, you apply a special tag to the 
data that identifies it as a command 
when it is put into the FIFO buffer. 
This tag helps the command pro- 
cessor to tell the difference between 
parameters and commands. When the 
command processor receives a new 
command byte, it terminates 
previous commands. Commands for 
the GDC are shown in table 1. 


Figure Drawing 

The digital differential analyzer 
(DDA) forms the workhorse section 
of the figure-drawing logic. It per- 
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At $1790, this computer was selling like 


Crazy? No, not really. You see in order to meet the 
demand for the Micro Decision™ we increased our 
production. When we did that, our costs dropped. Were 
passing our savings on to you, because that's our 
philosophy. 

More for less. 


So nowit only takes $1590 to buy a Micro Decision with 
64K of memory, a 200K double density floppy drive and 
a full-size Morrow smart terminal with detachable key- 
board. Not bad. But theres more. 


The Micro Decision also includes a package of business 
and professional software worth well over 52000. The 
WordStar® word processor. A 36,000 word spelling 
checker. The LagiCalc™ electronic spreadsheet. And both 
Microsoft BASIC-80® and NorthStar-compatible BAZIC® 
Plus, the CP/M® 2.2 Operating System that gives you 
access to thousands of other software programs. And, 
we take the mystery out of CP/M with plain English 
commands and single-key operation. 


If you have your own terminal, you can buy the complete 


hotcakes. So we dropped the price. 


computer and software package for $995. That's the 
Micro Decision MD1™ The MD2™ includes another 
double-density disk drive, plus Personal PEARL" the 
relational data base manager. Price? Only $1395. 

More memory? No problem. The Micro Decision MD3™ 
gives you two double-sided, double-density disk drives 
with 768K of storage and Personal PEARL for only 
$2290. Without the terminal, $1695. 

Come in for a complete demonstration at your nearest 
Morrow Designs dealer. If you dont know who that is, 
call us toll-free at (BOO) 521-3793. In California, call 
(415) 430-1970. At $1790, the Micro Decision sold like 
hotcakes. At $1590, we've just sweetened the deal. 


More computer, for less. 
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Video Control 
RESET: 
SYNC: 
VSYNC: 
CCHAR: 


START: 
ZOOM: 
CURS: 
PRAM: 


Begin scanning 

Specify zoom factors 

Specify cursor position in display memory 

Set display area's start and length. Also set 8 bytes for the 


Set 7220 to idle, set video-display format 
Set video-display format 

Master or slave video-sync mode 

Cursor and character row heights 


graphics character 


PITCH: 


WDAT: 
MASK: 
FIGS: 
FIGD: 
GCHRD: 


Data Read 
A  RDAT: 
В CURD: 
С  LPRD: 


DMA Control 
A ОМАН: 
В DMAW: 


Display-memory X-dimension width 


Write data into display memory 
Specify mask-register contents 
Figure specify of drawing parameters 
Draw the above specified figure 
Graphics character draw 


Read data from display memory 
Read cursor position 
Light-pen address read 


Request a DMA read transfer 
Request a DMA write transfer 


Table 1: The GDC command summar y. 
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Figure 5: The layout of the FIGS (figure specify) command. 


forms the necessary adds, shifts, and 
counts that allow you to draw a 
100-pixel figure in only 80 microsec- 
onds (м), using differential equations 
to specify the delta x,y information. 
(See Principles of Interactive Com- 
puter Graphics by William M. 
Newman and Robert F. Sproul 
[McGraw-Hill, 1979, pp. 22-28].) 
To perform the differential opera- 
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tions on vectors, you specify values 
for the DDA parameters. The four 
DDA parameters for vector opera- 
tions are DC (dot count), an unsigned 
integer from 0 to 16,383 calculated by 
the host to be the total number of 
pixels to move; D1, the same type of 
number, but used for slope-encoding 
terms; D, a 16-bit integer, also used 
as a slope term; and D2, another 


16-bit integer used as a slope term. 
These four parameters are derived 
from equations that represent initial 
and ending vectors of a line, arc, or 
rectangle. In addition to specifying 
values for these four parameters, you 
must load the EAD of the beginning 
pixel, the DAD, and the DIR values 
before you issue the FIGD (figure 
draw) command. 

With a minimum of instructions, 
you can make the GDC draw funda- 
mental shapes. The DDA, which is 
on-chip hardware, does the time-con- 
suming calculation to produce the 
next pixel address for the shape. This 
circuit and the memory-modification 
hardware (read/modify/write) com- 
bine to produce a rapid update of new 
pixels, 

When you want to begin figure 
drawing, you load a figure type, 
drawing direction, drawing parame- 
ters, cursor starting address, and the 
pattern into the FIFO buffer. Then 
you issue a FIGD command. A FIGS 
(figure specify) command alerts the 
GDC to the necessary drawing pa- 
rameters, which are either computed 
by the host processor or stored in a 
table (see figure 5). 


A Line-Drawing Example 

The GDC drawing technique uses 
independent and dependent axes. The 
host processor determines which axis 
is independent and which is depen- 
dent for the particular drawing direc- 
tion or octant of that vector. To draw 
a line from XY Start to XY End, you 
first. move the cursor to XY Start with 
the CURS command, then calculate 
the Deltas (Delta X = X End — X 
Start, Delta = same), and find the 
direction by locating the quadrant 
and the octant (see table 2). If ABS 
Delta. X = ABS Delta Y, the vec- 
tor is on octant boundary within that 
quadrant and you choose the higher- 
numbered odd octant. 

You then determine the indepen- 
dent and dependent axes with the fol- 
lowing equation: 


If Delta X » Delta Y 
Then I = X, D = Y 

If Delta X < = Delta. Y 
Then I = Y,D = X 


IF MetaCard DOESN'T IMPROVE 
YOUR WORKING CONDITIONS 


WE'LL GIVE YOU YOUR MONEY BACK: 


It's almost three in the morning. 
You knew just one more line of code 
and your program would be finished. 
That was seven hours ago. It's hard 
work developing good software. Writing | 
it on the Apple II is no exception. | 
Although we can’t promise to get you | 
to bed by eleven o’clock, we can make 
your job a lot easier. 

When we developed MetaCard, a 
co-processor system for the Apple II, we 
designed in 128K bytes of on-board 
memory with parity. Enough memory to 
run the most powerful development tools 
available. We included memory expansion 
capabilities beyond 128K. 

And we made sure it could run all three 
operating systems for the IBM PC. MetaCard 
does more than make your job easier, it opens 
up new development areas. If you want to create 
or run more powerful applications software for 
the Apple, or for the IBM PC or other 
8086/88-based systems, you should have a 
MetaCard in your Apple. MetaCard supports the 
most popular development languages available 
for MS-DOS, CP/M-86 and UCSD p-System 
Version IV. Languages like Pascal, C, COBOL, 


FORTRAN, BASIC and almost all others operate 
at peak performance. MetaCard enables you to 
continue to use most of the popular peripherals 
for your Apple II, plus all of your existing 
software. And with many best selling 
applications for the IBM PC available soon, you 
can use your Apple in new and developing areas. 
MetaCard uses the Intel 8088 processor and 
operates at a full 5 Mhz. And MetaCard’s 
real-time clock, external power supply, parity 
checking RAM, and power-up ROM diagnostics 


give you the features and reliability you demand. 


Satisfaction Guaranteed 
We know you'll still work through the night. 
But if MetaCard doesn't improve your 
working conditions, return it within 
40 days, and we'll send your money 
back. No questions asked. 
MetaCard, complete with 
IX documentation, MS-DOS and UCSD 
77 p-System (CP/M-86 optional) and power 
>) supply is available in both 64 and 128K 


| configurations, priced at $980 and $1,150 


respectively. The MetaCard System Operating 
Manual is available for only $25. 

For more information write us today, 
Metamorphic Systems, Inc., 8950 Villa La 
Jolla Drive, Suite 1200, La Jolla, CA 92037. 

Or call us today to order yours at 


In California call 619/457-3870. 

MetaCard is a trademark of Metamorphic Systems, Inc., Apple — Apple 
Computer Inc., Intel 8088 — intel Corporation, CP / M-86 — Digital Research 
Corporation, MS-DOS — Microsoft, UCSD p-System — University af California, 
IBM PC — ІВМ, 


Circle 464 on inquiry card. 


MetaCard 


Quadrant 


Delta__X sign Quadrant 


Delta__Y sign 


J- 
سل‎ 


Octant 
ABS Delta__X > 


If Quadrant Octant 


ABS Delta__X 


f Quadrant Octant 


Table 2: Information for locating the quadrant and octant for line drawing. 


THE PCI 51, АМ asc олом THATS KEYSTROKE- 
FOR KEYSTROKE 5251-11 KEYBOARD COMPATIBLE, 
OR RA ANO] 5251 EMULETON WITH BOIS ШУ. 
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ABS Delta. Y 


ABS Delta Y 


Now you compute the line-drawing 
DDA parameters: 


DC = ABS (Delta 1) 

D = [2 * ABS (Delta D) | 
— ABS (Delta |) 

D2 = 2 + [ABS (Delta. D) 
— ABS (Delta. D | 

D1 = 2 * ABS (Delta D) 


You can make these operations fairly 
efficient by using a table for octant 
and axis determination. 

Once these parameters are cal- 
culated, you load them into the GDC 
FIFO buffer with a FIGS command. 
Then you load a pattern into 
parameter RAM with a PRAM com- 
mand. The pattern corresponds to the 
type of line—broken, dashed, or 
solid. A WDAT (write data) com- 
mand with bit modifier and a FIGD 
command complete the figure-draw- 
ing process (see photos 1 through 4). 

Drawing a circle of arbitrary radius 
at a specified point on the display re- 
quires that you prepare most of the 
parameters discussed above with the 


Edix + Wordix has word processing 
features that our competitors are 
still dreaming about... 


$390 buys the whole dream. 


Edix Editing Features 
Up to 4 screen windows 
Up to 12 file buffers 


Wordix Formatting Features 
Auto footnotes 
Auto table of contents 


Top-to-bottom and Auto hyphenation 
side-to-side scrolling. Multi-line headers and 
Regular expression footers 
searching and translating Multi-column layout 
Intra- and inter-buffer Powerful macros 


moving and copying 
Online help 
Online tutorial 


Data file access 


Requires 128K IBM PC 
Edix alone: $195 


ЕПЕЗӨІП 


| 
TECHNOLOGY 
2031 Broadway Boulder, Colorado 80302 305 447-9495 


For more information, or to Dur an order, 
call toll-free 800-782-4896. 


TM Trademark of Emerging Technology Consultants, inc. 


Circle 161 on Inquiry card. 


Dear Ma: 


.. RacalkVadic has the Ultimate 
212A. Its like getting a Porsche at 
Volkswagen prices! 


ааыа 
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The Auto-Dial VA212... 
For Those Who Want Everything 


Racal-Vadic has the ultimate 212A-compatible 
modem. It operates at 1200 and 0 to 300 bps and 
has a built-in automatic dialer with a non-volatile 
memory that can store as many as 15 phone 
numbers, up to 31 digits each. Non-volatile means 
the memory is retained even if you lose power. 

This remarkable modem “talks” tothe terminal 
operator using English words and phrases to 
indicate call progress, option status, and telephone 
numbers in memory. Calls can be originated or 
answered from the terminal keyboard or the 
modem front panel. 

The front panel is really something, Ma. 

It has a 16-key tactile-touch keyboard and an eight 
character liquid crystal display. Twenty-six user 
programmable options are stored in the modems 
memory, and can be keyed in from the front 
panel... eliminating the need to open the modem 
to change options. 


RacakVadic ^" — 


222 Caspian Drive, Sunnyvale, CA 94086 чн 


rai 


| The VA212LC... For The Economy Minded 


Forthose who don't want auto-dial, Racal- 
Vadic has the perfect modem. It's called the 
| VA212LC. LC means low cost... just $550 in 
| single quantity. 

This is not a stripped down model. The 
VA212L C is a full-featured 212A-compatible 
modem with manual originate and automatic 
answer lt operates at 1200 and 0 to 300 bps 
full-duplex. 

The VA212LC's extensive 
diagnostics include remote 
digital loopback and self test. 
Remote loopback allows end- 
to-end testing over the tele- 
phone from any of Racal-Vadics 
regional diagnostic centers. | 
The carrier indicator shows 
when you've established 
connection. 

Now there is a real choice in the 212A market... 
A Porsche at a Volkswagen price... or the Volks itself 
at an even lower price. 

Phone or write Racal-Vadic today! 
Your Independent Thinking Son, 


уи amt fe 


PHONE: 800-543-3000, Operator 507 
Circle 363 on Inquiry card. 


Tel: (408) 744-0810 * TWX: 910-339-9297 
“See us at NCC Booth W6248" 
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Photos 1-4: Examples of the GDC figure-drawing process. 


exception of the DDA drawing 
parameters. The following informa- 
tion draws a circle as eight arcs, with 
two per quadrant: 


DC = Radius * Sin (Theta) 


D = Radius — 1 
D2 = 2 » (Radius —1) 
01 = —1 


DM = Radius * Sin (Phi) 
The starting points might be 


radius, 0 
0, radius 
— radius, 0 
0, —radius 


Rectangle drawing is similar, but 
simpler: 
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DC = 3 (fixed for circles or arcs) 

D = (Total number of pixels in 
initially specified direction) 
=l 

D2 = (Total number of pixels in 
perpendicular direction) —1 

Di = —1 


DM = Same as D 


Applications 

The 7220 GDC is not a simple 
device. While many of you have 
probably written a BIOS (basic in- 
put/output system) or CRTC 
(cathode-ray tube controller) han- 
dler, developing a decent assembly- 
language driver for this chip is non- 
trivial. The driver I am currently 
using was written by Frank Caparello 
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under the auspices of Roger Amidon 
and others, the developers of the new 
Epson QX-10. The S-100 board I used 
to draw the demonstration screens 
was also developed by them. The Ep- 
son QX-10 uses a 7220 as a display 
chip but has operating-system calls 
to do all the fancy stuff. 

The GDC design manual that NEC 
provides is very well written and of- 
fers you a basic tutorial on computer 
graphics. It includes numerous ex- 
amples of parameter derivation as 
well as hardware-interface informa- 
tion. I highly recommend it. 

I believe the 7220 GDC will be a 
standard for microcomputer displays 
for the next few years. If the price 
falls, you may even find it in arcade 
games апа low-end terminals. в 


= New items 


ASHTON-TATE 
dBASE Il... call for price ($477) 


| CP/MG 


ARTIFICIAL INTELLIGENCE” 


Medical(PAS-3). . . .$849 
Dental (PAS-3)............ $849 
ASYST DESIGN®/ FRONTIER 
Prof Time Accounting...... $549 
General Subroutine. ...$269 
Application Utilities. .5439 
DIGITAL RESEARCH? 
CP/M 2.2* 
NorthStar.: ..... ..... $149 
TRS-80 Model ll  . 
(rp NAM MEM $159 
Місгоройв.........,.....5175 
CP/M-Intel MDS. , ,.$135 
 PL/1-80.. .$449 
BT-B0. $179 
MAC. на ûû асг 27 $ 85 
RMAC " sedile «Y dm $179 
So И n A $ 65 
Z-Sid 2 E accede s vm $ 90 
Tex. i » 2 $ 90 
DeSpool , .$ 49 
СВ-80, e $459 
CBasic-2 اک‎ 98 
Гіпк-80. r $ 90 
FOX & GELLER 
Quickscreen, ......... $135 
Quickcode . “ғаз... e265 
СШ e. issue rias .$ 65 
MICRO-AP* ' 
S-Basic. . 2... $269 
Selector IV. .$295 
Selector V. . $495 
MICRO DATA BASE SYSTEMS? 
HDBS... s- e .. .$269 
MDBS.. ты” $795 
DRS or ORS or RTL.. ——" $269 
MDBS PKG... . 22a 91999 
MICROPRO® 
w WordStar. , .$279 
Customization Notes. .$449 
Mail-Merge. . . -$ 99 
WordStar/Mail-Merge.. ... $369 
DataStar.. . |. ..... $249 
WordMaster:.. . .......$119 
SuperSort |. » ..-$199 
и" Spell Star. ,.... .......$139 
CalcStar. ,. НҮРКЕ”: 
MICROSOFT® 
и“ Ваѕіс-В0 ., . . ...... $199 
Basic Compiler... .. .... $329 
Fortran-80 $ „ү ae $349 
Cobol-80. MUS ..$589 
M-Sort. А 25.5175 
Macro-80. .............$144 
Edit-BO. TENES TU 
MuSimp/MuMath . m I $224 
Mulisp-80. , » ay 45174 
FPL: Bus. Planner. . .  , . $595 
ORGANIC SOFTWARE" 
TextWriter ПІ. 2.52.5111 
DateBook II. ит me jes Ф269 
Milestone . B .$269 
OSBORNE” (MeGraw/Hit 
General Ledger.. wa 25589 


e. cod 
SAVE $255 ON PRODUCTIVITY PAC #3! VH. oo 2,777 AS 


16-BIT SOFTWARE 


WORD PROCESSING 


Everything you need: a wordprocessor, spreadsheet and 
database. And a phenomenally low, low price! 


LOWER PRICES, COME 
HELL OR HIGH WATER. 


ORDERS ONLY • CALL TOLL FREE * VISA * MASTERCHARGE 
U.S. 1-800-421-4003 « CALIF. 1-800-252-4092 


Outside Continental U.S—add $10 plus Air Parcel Post * Add $3.50 postage and handling per each item 
* California residents add 64% sales tax * Allow 2 weeks on checks. C.O.D. $3.00 extra • Pricessubjecttochange 
without notice. All items subject to availability • (0 —Mfgs. Trademark. Blue Label $3.00 additional per item. 


6520 Selma Ave, Suite 309 * Los Angeles, Ca. 90028 + (213) 837-5141 


CP/M is a registered trademark of DIGITAL RESE ARCH, INC. 


THE DISCOUNT SOFTWARE GROUP 


Int'l TELEX 499-0446 DISCSOFT LSA * USA TELEX 194-634 (Attn: 499-0446) 
TWX 910-321-3597 (Attn: 499-0446) 
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IBM PC $275 
ме Wordstar. ^ ‘ 
Regular “Дре. — шы 7 SS 
i i ailmerge. . E mz і 
Retail Discount КЕЛМЕ ~ ент E 
i Easyspeller, 73 . 
Plannercalc $ 99 $ 50 Speliguard p 
(also available for 
Condor | 5295 $275 8" 8086 systems). , ...%229 
$694 $595 SP Law 
(for Spellguard). ,.. .$115 
SPECIAL COMBINATION PRICE: $439 UU an’: В 
* 1 : А Spellbinder.- .. asa o c 
Offer good to the end of the month of publication of this ДЮ ا‎ Г 
magazine. Call for our other PAC prices. IBM PC 
Crosstalk... . . . $174 
BSTAM з биа» ids. < $149 
Acct Rec/Acct Р $ 59 4 Modul $1255 String/BO $ B4 PO TM sean os стас 427196 
ссі Rec/Acct Рау. ....... odules. —...... ring/BO.. . à 4 — 
Payroll w/Cost... ........ $ 59 ANB. . . Гр 54500 String/80 (source)., . . .5279 „6 16 ҒА ГР d on YN 
All 3. 8122: UNICORN® ISIS CP/M Шшйу..........$199 Basea МТ++ёБВИНЕР._ - $870 
All 3 + CBASIC-2- ...$199 linee 22-490 LY... . ‚ .$199 аи E 77777 75425 
Enhanced Osborne | Scribble. . А 3 75149 Supervyz. .$ 95 Act 86 жерінін ыы “5157 
(vandatta) Both. ` , " ғә “5249 АТ! Power. 2-0. м „+ 9 75 Trans B6. =e * '$115 
(Includes CBasic). .. ....$269 The Final Word . . “5270 Matho Magic. . x 4% XLT B6. an 
PEACHTREE® WHITESMITHS® ZIP MBASIC, CBASIC. |.. .$129 16-BIT 8" AND DISPLAYWRITER 
General Ledger. . . ...$399 С Compiler. 4... .$600 Real Estate Analysis. . ,.$116 CP/M B6. .$294 
Acct Receivable. $0. $399 Pascal (incl "C")......... ,.5850 MP/M B6. 775585 
Aa амар, ۴ ee “PASCAL APPLE По OTHERS 
ayro — — M 7 ^ "ГИТ я 
lio NES $399 ' 7 40289042 BRODERBUND uds 8 — 
Эшуеуог................8399 Єр Рае ...$175 G/L(with A/P). — ... ...5444 qe inei $219 
Property Mgt... . ..$799 Pascál/Z .. “5349 Payroll _, керй. SEG Ee - rt $359 
сас; ii up... "m HE, pascal/UCSD 40. 22......5670 ІМЕО UNLIMITED® Milone “7” 1 5 B9 
M CAE тийш: * $209 Pascal/M.. . a.  ...$355 EasyWriter(Prof).. .  .$155 CP/M Power.. `$ 65 
Oller aic. — OT "ias 10% Tiny Pascal нта жа жағар 6 ЖА $ 76 Datadex . е .$129 Condor 21 , an . .$265 
4 , А I "DATA BASE" EasyMailer (Prof). ...... $134 Condor 22. umm ra F $535 
STAR COMPUTER SYSTEMS FMS-80. .. "T .. $894 Other. e .. less 15% Сопаог28,...-. . -$895 
vw G/L. A/R, A/P Pay........ $ 34 dBASE II. 22... $595 MICROSOFT® Condor 20Q. әні» RS 
| ани $1129 — «Condor I.... e 0. »$275 w Softcard (2-80 CP/M). .$239 Condor20R  , .... $265 
Legal Time Billing. ...... $ B49 СОоПДог“!4....—-..........$®85 Fortran. ‚...$179 Statpak , . $449 
Property Mngmt. . $ 849 FMS-81 —— $445 Cobol. — P i .$499 Optimizer. . BAr e e o LAMP 
“WORD PROCESSING" Tasc.. ПИРИВУ ОР $139 Desktop Plan I. 4 .$219 
STRUCTURED SYSTEMS* WordSearch........... au. $179 d Premium Package. . . .$549 Desktop Plan 111, . .$259 
Business Packages, и” SpellGuard AA UA $199 и RAM Card. Va SS qM а гань qme v .$129 Visidex . . ж . -5219 
Call for Price Peachtext... . ` $289 MICROPRO? VISOR was ae .$259 
SORCIM® Magic Spell... . $269 — ,^Wordstar.. . ., ‚..$199 Many others available for uge 
w ЅирегСаіс. . ., , .$249 Spell Binder. ., $349 MailMerge. . $ 99 a 
Trans 86. 0, $115 Select.... .... ‚.5495 Wordstar/MailMerge..... ‚.$349 8" 16-BIT SOFTWARE 
Act. sae Bab c^ 21 $157 Тһе Word..., ,. .....% 65 SuperSort | * uw. a .$159 SuperCalc. .,..........5269 
^i The Word Plus...  ,.....$145 Spellstar МІ CP/M Power., ... . 2.5 65 
SUPERSOFT Palantier-I (WP). . , 5385 CalcSta .. . .. . ..$175 FORMATS AVAILABLE; 
Diagnostic i: ipt: ibe Ж "COMMUNICATIONS" DataStar. ., „==... -..%205 
E аа Ascom.... dei. Т8 VISICORP*? 8 single density 
Diagnostic Il, VEMM E. 8" OSI 
Disk Doctor. , hh ...$ 89 BSTAM. 5 " ju $149 ие Visicalc 3.3 k ^ шалы alate bans $189 . 
Forth (8080 or 280).. 225149 BSIES HG bbe scm ss $149 Desktop/Plan ll. .........$219 Superbrain . 
Еогїгап.................. $219 Crosstalk. . caine +s 17 Visiterm . я ‚...$ 90 Micropolis/Vector Graphic 
Fortran w/Ratfor eee. $289 Move- it. а се еа в а 5 89 Visidex . SEN A $219 NorthStar Horizon 
C Compiler.. ..... $225 “OTHER Goonies” Visiplot. „. ..$180 NorthStar Advantage 
Star Edit. .. .$189 Micra Plan. $419 Visitrend/Visiplot. .$259 Osborne | 
Scratch Pad.. .. ....$266 Plan80. : 5269 Visifile. ‚++ $219 с лшщ 
StatsGraph. . .  . ....$174 Target (Interchange)... ....$125 Visischedule. .. . ......9259 rro 
Апага Ь................ $ 45 Target (Planner)........... 189 PEACHTREE® Xerox 820 
Dataview. .. . .$174 Target (Task). . ......5299 G/L, A/R, A/P.Pay or Dynabyte 
Disk Edit. , eo. $ B9 Plannercalc.. | .. . ...-$ 50 Inventory (each). 2.29004 Hewlett-Packard 125 
Encode /Decode post * pow. A ж... $ 89 Peach PackP40.. , ..5795 NEC 
рїйтїгег.....-.....„.... Tiny "C" Compiler.... ....$229 
Super M List. . .. 68 Nevada Cobol. 22227279179 SOFTWARE DIMENSIONS, INC. ЖЫР ІШ 
ТЫП, ai me $179 Мїбгоб!аї................ $224 Accounting Plus II, Сола 
Zap 2-8000., ... ..,,..$450 уе... | 5130 G/L. AR, AF or TRS-80 Model 1/11/11 
Utilities l, ,. . rere $ 54 MiniModel.. ^  .. .. $449 Inventory (each).... . .5385 DEC VT-180 
Utilities If. — , .$ 54 StatPak. ....., a .$449 (Needs G/L to run) Ales 
ACCOUNTING PLUS Micro B+ .. . $229 "OTHER GOODIES" CP/M-86 
1 Module. . $385 REM... at etA: ipi 2-7 $224 Super-Text 11. .$127 IBM PC 


.8540/ | 
Outstanding таро, Print 
Quality & Performance 


144 x 160 dots/inch * Proportional spacing 

* Lowercase descenders * N x 9 dot matrix 

* 8 character sizes * 5 unique alphabets * Greek 
character set: Graphic symbols * 100 CPS print 


tractors * Single-sheet friction feed * Vertical & 
horizontal tabbing е 
“Га 


E ш | 
- | 


раву Wheel ape For Under $900 


interface * Drop-in ribbon * 144 WPM * Various 
fonts available * Loads paper like typewriter 
* Handles single sheets for forms 


Cf.) 
Smith-Corona TP-1..... List$895 «2526088 
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The Quiet Serial Matrix 
Impact Printer 


| 
Letter quality " Standard serial or parallel data 


Up to 500 CPS * Dot addressable graphics 
* Parallel and serial interfaces standard • Switch 
selectable protocol Cartridge ribbon * Foreign 
character sets * Underlining * 1.5k to 12k buffer 

| ‘Correspondence quality print 


List Discount 
Anadex DP-9501A ....... $1,725 $1,325 
Anadex DP-9620A....... $1,845 $1,475 


| AnadexWP-6000........ $3,250 


speed * Bi-directional, logic-seeking " Adjustable 


$2,800 


i= nie cm 


IDS Pri ism 80/132 


200 CPS ° Bi-directional, logic-seeking * 24 х 9 dot 
matrix * Lowercase descenders ' 8 character sizes 


“80-132 columns * Proportional spacing 
* Text justification * Optional color and dot resolu- 
tion graphics 


Prism80....... Baselist$1,299 (ада 
Prism132 ...... Base List $1,499 Ld 
ars HR-1 Daisy Wheel 

Perfect for quality, 


quiet word processing. 


Ge ee 
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* 16 CPS « Prints up to 6 copies « Bi-directional 
* Cloth or carbon quick-change cassette ribbon 
* Quiet, efficient operation for word processing 


Brothers HR-1 
Parallel ........... List $1,100 (мА 
беа! et List $1,200 а 


Price, Performance & Reliability 


машины Шта 


List Discount 


DID „2 гы Ss eee d $ 699 75 
Mee е ....... $ 995 '30 
i=. - „= а 2 ‹. 91195 45 
Ly, PM не $1495 | 
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The Epson Series 
High-Quality Printers 
at a Low Price. 


160 CPS Dot graphics * Proportional spacing: 
Downloadable character sets * 10 and 12 CPI ° 
Super/subscripting * Underlining * Reverse line 
feed 


Epson FX series .............. - P 


Full Line of Epson Accessories 


120 x 144 dot graphics - 100 CPS * 2.3K buffer 
“ОК User programmable НОМ: i 
Underlining * Super/ subscripts , 

* Friction feed and adjustable , 

tractors 


Gemini 10 ............. 
GeminitS .............. 


Amdek 
Video 300, green...... List $249 


1 List $499 @ ға 


— 221 


Largest Computer Printer Inventory. 
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Apple? Graphics Interface 


* Graphic and text screen dumps ° Dual Hi-Res 
Graphics * Printer selector dip switch * Apple !11 

compatible: Inverse graphics • Emphasized 
graphics * Double size picture * 90? Rotation * 
Center graphics * Works with Pascal and سات‎ . 
Optional bufferboard available 
Grappler +.............--.-.---.. EN 5 | 
"Requires software driver 
Appleis a registered Trademark of Apple, Inc. 


Customer Benefit 
Package 


1. Free Expert Consultation. 2. Tech- 
nical Staff. Even your most involved 
| questions get quick, helpful answers 
| from our staff of printer technicians. 
| 3. Free Catalog. Get your inform- 
ative catalog with printer compari- 
| son chart and print samples today. 
4. Warranty. The manufacturer's war- 
ranty where applicable. 5. Same-Day 
Shipping. 6. Free MasterCard and 
Visa. 7. We Stock What We Sell. We 
make every effort to keep a large 
stock of our advertised products. 
| 8. APO/FPO Orders Welcome. 
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The Buffe гм 
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For "Appo and Printers 


Take your existing printer interface—and 
buffer it! 

* Versions for Grappler+ , Apple interface, Epson 
interface, and others * Comes standard with 16K 
buffer * Expandable to 32K and 64K: Includes 
interface docking cable 


The ВиТегЫоага................. 
qqec- er^ 
| UU ИСЕ : 4 меге 
Microline 92 & 93 
неш 
om - Қашан, 
mma 


160/200CPS * Correspondence quality 
Proportional spacing * Enhanced, emphasized 
and expanded characters * 10, 12 and 17 pitch 

* Super/subscripts * Underlining * Okigraph dot 
graphics " Alternate downline loadable charac- 
ter set 


* Correspondence quality in a single pass 
* Dual speed 75, 110CPS « Proportional spacing 
* Bi-directional, logic-seeking * Platen Pin 


Prints like. a ro 
priced like a matrix! 


or pressure feed ° 24 x 9 dot matrix • 10, 12, 16.8 
characters per inch " Double width characters 


Ге 


IDS Microprism 480 . ...List $799 OL 
2 4 | 2 P £ [ Í | rr P 
IL E 1 - ; оп | 
МЕС Spinwriter RO 
Serial Parallel 7710......... $3055 $2425 
Serial 3510......... $1895 $4600 


птсегтасе Equipment | 
Complete Stock of Options, | 
Cables and Accessories | 


CCS APPLE SERIAL Interface & Cable ..$150 
SIGNALMAN MODEM..............- $Call | 
HAYES MICROMODEMII ............. $300 
COMPLETE STOCK OF EPSON | 
АССЕӨ5ОНЕВ6................... $Call | 


CUSTOM PRINTER CABLES FOR | 


. І Apple, Atari, IBM, TRS-80 (all models).$Call 
Okidata92.......... List$ 699 PRINTER STANDS: Large "—————! $ 99 
Okidata 93(w/Tractor)List $1249 да a | | — — Small............. 
Okidata 84 (Parallel) . .List$1395 Sall PRINTER RIBBONS Most Types w— $Cal | 

| E ات‎ 
Here’s How To Order: 


Call For Free Catalog: | 
800) 85. 
CA, AK, HI (714) 779-2779 
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Phone orders are welcome; same-day ship- 
ment on orders placed before 11:00 a.m. 
Free use of MasterCard and Visa. COD's 
accepted. Personal checks require 2 weeks 
clearance. Manufacturer's warranty in- 
cluded on all equipment. Prices subject to 
revision. 
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NAPLPS: A New Standard for 
Text and Graphics 


Part 3: Advanced Features 


NAPLPS can draw irregular lines, compress repeated code 
segments, define new text characters, and divide the display 
| screen into separate fields. 


The North American Presentation- 
Level-Protocol Syntax (NAPLPS) is a 
communications standard that can 
encode both text and graphics. The 
goal of this standard is to facilitate 
the exchange of information from one 
machine to another without regard to 
differences in the individual graphics- 
handling capabilities of each 
machine. In fact, in some ways 
NAPLPS can be viewed as an exten- 
sion of the American National Stan- 
dard Code for Information Inter- 
change (ASCII). 

Part 1 of this series presented an 
overview of NAPLPS. In part 2 I de- 
scribed the basic features of NAPLPS 
with an emphasis on the actual 
coding. In this part I will concentrate 
on the more advanced features of 
NAPLPS, specifically, Incremental 
Lines, Macros, Dynamically Redefin- 
able Characters, and Fields. This arti- 
cle will present merely an overview of 
these advanced features. In order to 


About the Author 

Jim Fleming is a member of the ANSI X3L2 
Committee on Character Sets and Coding. He 
is an independent consultant specializing in in- 
teractive computing systems. 
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Jim Fleming 
Unir Corporation 
Suite 106 
5987 East 71st St. 
Indianapolis, IN 46220 


get a complete description of them, 
you should obtain a copy of the ac- 
tual NAPLPS document from the 
Computer and Business Equipment 
Manufacturers Association (CBEMA), 
whose address is listed at the end of 
this article. 


Incremental Lines 

As we saw in part 2, line drawings 
and objects can be encoded by speci- 
fying the endpoints of each line using 
a terminal-independent coordinate 
system. In general, it takes about 3 
bytes to encode each line in a draw- 
ing. For objects with only a few sides 
or a regular shape (i.e., rectangle, 
arc, etc.), this efficient approach 
makes it easy to encode lines. But if 
an object has an irregular shape, the 
normal encoding method becomes 
very inefficient. 

NAPLPS supports a method of 
chain-encoding irregular edges of 
shapes. An assumption is made that 
the irregular edge is composed of a 
large number of small line segments. 
Each segment can be encoded using 
just 2 bits of information—a substan- 
tial reduction over the 3 bytes needed 
using the normal method. 


The method for chain-encoding 
line segments with 2 bits is shown in 
table 1. The first step is to establish a 
pair of relative coordinates (sym- 
bolized as dx, dy) that determines the 
length of the line segments. Multiple 
2-bit values are then specified that in- 
dicate directions in which to draw the 
line segments. As shown in table 1, a 
line segment can be drawn horizon- 
tally, vertically, or diagonally. 

If a horizontal segment is specified, 
it is drawn in the direction initially set 
by the value dx. If dx is positive, the 
horizontal segment will be drawn to 
the right; if dx is negative, the seg- 
ment will be drawn to the left. 

If you are following closely, you 
may be asking how we could get lines 
drawn to the left if we initially specify 
dx as positive. As shown in table 2, 
an Escape sequence is provided to 
reverse the direction of the drawing. 
Any time a 2-bit value is 00, the next 
2 bits are interpreted as an instruction 
to change direction. The sequence 00 
01 indicates that the horizontal direc- 
tion should be reversed, the sequence 
OO 10 changes the vertical direction, 
and the sequence 00 11 reverses both 
directions. 
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More Apple II owners choose Hayes witha transmission rate of 300 bps. And 
Micromodem II than any other modem 
in the world. Compare these features 
before you buy. You should. It's your 
money. Thousands of other Apple 1 
owners have already com- 
pared, considered, and are now 
communicating —all over the 
U.S.A.— with Micromodem 11. 
The best modem for the Apple 


Now there's Hayes Terminal Pro- 
gram, tool Developed by Hayes speci- 
fically for Micromodem II, this new 


you to access all the great 
features of your modem 
in a matter of seconds. 
With it, you can use 


= Ne 


ll. The most modem a your CP/M” DOS 
for your money. ч e 4 3.3 or Pascal for- 
da ee | 2 > 35 ati. virgi 
cation system. 2 ~ е ceive, list and delete 
Micromodem П files. Hayes Terminal 
is not “base Program is acomplete, 


stand-alone disk. 
And because it's menu 


priced" plus necessary "options." It's a 
complete, high- performance data com- 
munication system. The printed circuit 
board fits — quickly and easily — into your 
Apple IL eliminating the need for a serial 
interface card. And the Microcoupler™ 
(included)connects the Apple II directly 
to a standard modular telephone jack. 
Auto-dial and -answer features are built 
in. Operation can be full or half duplex, 


a wide variety of options to set 
your communication param- 
eters — as well as change hard- 
ware configuration — directly 
from the keyboard. It even allows you 
to generate ASCII characters that are 
normally not available from Apple 


Your Apple II 


it's Bell 103 compatible and FCC approved. 


Terminal Program allows 


driven, you can choose from 


keyboards, further extending your 
capabilities. Incoming data can be 
printed (on serial or parallel printers) 
as it's displayed on your screen. 

Micromodem П is available with 
or without the Terminal Program. Buy 
your modem by itself, or optionally pack- 
aged with the Terminal Program disk 
and user manual at extra cost. The soft- 
ware is also sold separately, for those 
who already own a Micromodem II. 

If youre ready to communicate 
with other computers, to access infor- 
mation utilities, time-sharing systems, 
or use bulletin boards, then you're 
ready for Micromodem 11. Come on. 
Compare. Consider. Then buy. 

Micromodem 11 is already the 


best-selling modem for the Apple II. 
And Hayes' new Terminal Program 
ever. Available at 
computer stores 
Hayes Microcomputer Products, Inc. 
5835 Peachtree Corners East 


makes it better than 
И | nationwide. 
Norcross, Georgia 30092 (404) 449-8791 


just isnt the samewithout 
Hayes Micromodem II: 


™Micromodem Il and Microcoupler are trademarks of Hayes МІН КӨШІР 
CP/M ts а registered trademark of Digital Research, KE TI 


NEW! 
Terminal Program 
from Hayes! 


Products, ine Apple is à registered trademark of Apple Computer. Inc. 
жтосетірігет Products. Inc. Sold only in the U.S.A. 


Everybody's 
Logic Analyzer 


12 Channels 
16 Words 


didi 


A logic probe and oscilloscope are no 
longer adequate for analysis in today's 
digital world. For testing or debugging 
microcomputer or other digital logic 

circuits you need a real logic analyzer. 


The LA-12 captures, stores and displays 
TTL and LSTTL digital data so that 
the instantaneous meaning of the data 
stream (e.g. data value, ASCII code, 
address) can be understood and 
analyzed long after the actual events 
have passed. 


и Easy to Use и 10 MHz в Clock 
Qualifier в Trigger input m 3 Trigger 
Qualifiers ж Built-in LED Display — 
No oscilloscope needed # Compact 
= Expandable в Low Cost 


30 day trial 

Purchase an LA-12, use it, and if you are not 
completely satisfied, return it within 30 days 
and receive a full refund. 


Free Offer 


If you order within 45 days, and mention this 
magazine, you will receive a $49.95 input cable 
free with each LA-12 ordered. 


Save $28.95 


In addition, if you enclose payment with your 
order you can deduct 5% and we will pay 
shipping charges. 
All prices are in US dollars for 120VAC. 

To order in the Continental US call 


TOLL FREE 
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Connecticut microComputer, Inc. 
36 Del Mar Drive, Brookfield, CT 06804 
(203) 775-4595 TWX: 710-456-0052 


[Q | Description | Price | Total | 
Logic Analyzer $379.00 
Input Cable 49.95 


20 Color-coded 
44.95 


microclips 
Connecticut residents add 7 /29 о sales tax 


Shipping & 
$10.00 
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Two-Bit Incremental Line Instructions 


Two-Bit 
Encoding 


Symbolic 
Code 


Change dx or dy values 
(see table 2) 


-«—— (dX —ь 


ма 


dx ج‎ 


Table 1: With the Incremental-Line features of NAPLPS, some line segments can be 
specified with just 2 bits of information. The values dx and dy signify relative coor- 
dinates. If dx is negative, the line will be drawn to the left; if dy is negative, the line 
will be drawn downward. Other lines can be drawn by using the 4-bit direction 


changing codes shown in table 2. 


Incremental Line Escape Seque 


Symbolic 
Code 


Four-Bit 
Encoding 


nces 


Result 


If pen is down, then lift it up. 


If 
00 01 ах 
00 10 dy 


OO 11 dx 


pen is up, then put it down. 
~dx 


-ах, dy = -dy 


Table 2: Four-bit codes are used to change the direction of the drawing and control 
the pen position. 


If you are still with me, you may 
ask what happens when 00 is fol- 
lowed by 00. That sequence indicates 
that the state of the pen should be 
reversed. If the pen is currently 
down, it will be raised; if the pen is 
up, it will be lowered. 

The 2-bit values are encoded in a 
series of bytes, 6 bits per byte (from 
left to right in table 3), The pen is 


assumed to be down at the beginning 
of a command. The last byte can be 
padded with a pen reversal if the 
number of line segments is not even. 

Figure 1 shows a chain-encoded 
outline of the state of Indiana that is 
composed of 217 short line segments. 
These 217 segments require 87 bytes 
of coding in NAPLPS. If I had en- 
coded this drawing using the normal 
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This Programming professional deserves a 
lot more from his personal computer. 


He's earned it. As a seasoned professional, 

he's learned to master some of the world's 

most advanced programming tools. Tools 

тезі! designed to meet the everyday 
emands of programming experts. 

But as the owner of a personal com- 
puter, he’s come to expect less. Less 
yerformance. Less o ain And less 

exibility. 


Why should programming a 
personal computer be any different? 


Prior to the announcement of micro/ 
SPF™ development software, experienced 
programmers felt programming a personal 
computer was a lot like playing with a toy. 
You couldn't take it seriously. 

But today, there's micro/SPF;" a solution 
to elementary program editing tools now 
offered with most micro-computers. 


With micro/SPF™ you get the same 
procedures and commands experienced 


standard SPF software, micro/SPE™ 
provides all the sophisticated utilities pro- 
gramming professionals expect. 


Programming experts can take 
advantage of skills they've spent 
years perfecting. 


Now, for the first time, mainframe soft- 
ware is available for personal computers. 
SPT screens are fully reproduced in logical 
sequence and each screen is formatte 
identical to those found in the SPF system. 

In addition, micro/SPF™ comes equipped 
with the same primary and line commands, 
tutorial messages and program editor 
(with program function keys) experienced 
programmers are used to. 

Programming professionals who've 
spent years perfecting the art of writing 
sophisticated code deserve to work wit 
state-of -the-art tools, not toys. Find out 
how micro/SPF™ can help you do work- 


compatible programming on your 


programmers are accustomed to using at 
personal computer today! 


mie а | PHASER SYSTEMS, INC 50 WEST BROKAW ROAD 
work. By mimicking features found in 


SAN JOSE, CA 95110 
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Figure 1: Án example of an incremental-line drawing. The size can be changed simply 
by changing the values of the relative coordinates dx and dy. This drawing was done on 


a Diablo 630. 


method, 651 (217 X 3) bytes would 
have been needed. (Although these 
calculations ignore the fact that the 
northeast corner of the state could be 
efficiently drawn with normal 
straight lines, a large amount of mem- 
ory would be required nonetheless.) 

A symbolic representation of part 
of the chain encoding for figure 1 ap- 
pears in table 3. It is the coding for 
part of the southwestern border of 
Indiana. The corresponding binary 
and octal values of the encoding are 
also included. The two outlines were 
produced from the same encoded 
data. 

The scaling effect achieved in figure 
1 was accomplished by changing the 
size of the dx and dy values. As 
shown in figure 2, the Incremental- 
Line op code (3A hexadecimal or 3/10 
using a 16 by 16 column/row repre- 
sentation) and a relative coordinate 
pair (dx, dy) precede the encoded 
data. This (dx, dy) value can be 
changed to create some interesting ef- 
fects. For example, it can be scaled so 
that the resulting drawing is larger or 
smaller, even though the same en- 
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coded data is used. Also, the values 
of dx and/or dy can be negative, 
resulting in mirror-image drawings 
from the same encoded data. The 
values of dx and dy can be very dif- 
ferent, resulting in a stretching effect 
in one of the dimensions. 

Besides chain-encoded outlined 
drawings, NAPLPS also supports 
chain-encoded filled polygons. These 
solid figures are subject to the same 
attributes of objects such as rect- 
angles and arcs. These attributes can 
be used to draw the state of Indiana 
with a textured interior to help 
distinguish it from other objects on 
the screen or page. 

Incremental encoding is a powerful 
technique for compactly representing 
irregular objects. The efficiency ob- 
tained by incremental encoding pays 
off in data-transmission time and disk 
storage. Another feature of NAPLPS 
that improves coding efficiency is the 
Macro capability. 


Macros 
Macros provide a means of storing 
an arbitrary string of NAPLPS codes 


Sample of Incremental Line Encoding 


01 01 135 


Xl Ol OO 10 122 


ХІ 10 11 11 157 


Table 3: An example of incremental- 
line coding. This is part of the coding 
used to produce the drawing of Indiana 
in figure 1. 


under one of 96 names. The string can 
be recalled using the 1-byte name 
associated with the string. 

Macros are useful when a common 
string of NAPLPS codes is used for a 
particular application. For example, 
in a home-banking application the 
words Balance, Amount, and Pay- 
ment will appear many times during a 
session. NAPLPS lets us store these 
words as macros and recall them by 
transmitting just 1 byte. 

Macros can be used to store both 
text and graphics. Entire screens of in- 


INTRODUCING THE BIG WORD 
IN UNINTERRUPTIBLE POWER SYSTEMS: 
SMALL. 


The Gould 3000 UPS. 
A small $4300. 


Gould's new micro UPS is a big 
breakthrough for the small systems 
user. In price. And performance. 

Because you no longer have to 
buy a line conditioner and battery 
backup. The Gould 3000 both con- 
ditions your line and keeps you in 
power. With an efficient, silent 
operation. 


Circle 182 on Inquiry card. 


And as with al Gould products, 
we use the fewest number of con- 
servatively rated parts possible. We 
keep our design simple fo keep 
your power up. And your costs 
down. 

Gould's new 3000 Series uninter- 
ruptible power systems are currently 
available in 50 or 60Hz versions at 
ratings of 500VA and 1000VA. 

So now that the word is out, put 


Gould's new micro UPS into action. 
And discover the power of simplicity. 


Gould Inc., Electronic Power Conversion 
Division, 2727 Kurtz Street, San Diego. CA 
92110. Phone (800) 854-2658. In California 
(619) 291-4211. TWX (970) 335-1241. 
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Figure 2: Structure of the Incremental-Line instructions. The first byte indicates that a 
series of Incremental-Line instructions will follow. The next series of bytes indicates the 
size of the relative coordinates dx and dy to whatever resolution is desired. The last 
series of bytes is composed of the actual 2- and 4-bit drawing instructions. 


Figure 3: Using the Dynamically Redefinable Character Set (DRCS) capability of 


b7 


b6 b5 b4 b3 b bl  bO 


Coir WR 


- —eSTEP-SIZE PARAMETERS 


: — MOVE INSTRUCTIONS 


DEFINE CHARACTER 15 


POSITION (0, .2) 

LINE (0, .3) 

LINE (.15,0) 

LINE (0,-.3) 

ARC (.05,-.05)(.05,.05) 
LINE (0,.3) 


2 


END + 


NAPLPS, we can define our own characters. 


Figure 4: Once a DRCS set has been defined, its characters can be mapped just like text 


we СГ 
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DISPLAY SCREEN 


characters onto the display screen. 
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formation can be stored as one 
macro. In addition, other text and 
graphics can be intermixed with 


macros. 
In applications like adventure 


games, each time a new room is 
entered, a macro can be defined with 
the picture of the room. If the room is 
reentered later in the game, the long 
graphics-and-text description does 
not have to be retransmitted. The 
host computer simply has to refer to 
the macro name and the entire room 
is drawn. 

If the host computer is really smart, 
it can send down macros for all the 
rooms that are near the current room 
you are in. This can be done while 
you are deciding your next move. 
The screen will not be changed as 
these macros are defined. When you 
finally move to a new room, the host 
refers to the proper macro that was 
previously defined, and the user sees 
an almost instant response. 

Macros can also be applied in con- 
junction with the Incremental-Line op 
code described earlier. Nothing 
prevents you from storing just the en- 
coded data as a macro. If this is done, 
an Incremental-Line op code (3/10) 
can be sent followed by a (dx, dy) 
coordinate value followed by the 
macro reference. In the previous ex- 
ample (Indiana), the 87 bytes of en- 
coded data would be retrieved and 
processed as if they had been sent 
after the (dx, dy) value. Thus, the size 
of the shape could be changed almost 
instantaneously. 

Part 1 of this series includes an ex- 
ample of macro definition and refer- 
ence. A NAPLPS code segment for 
that example is shown in listing 1. As 
you may recall, a macro (Macro 26) 
was defined that cleared the screen to 
blue and put the string "READY:" on 
the screen in white. Whenever Macro 
26 is later referenced, the screen will 
be cleared and "READY:" will ap- 
pear. 

The amount of storage allocated to 
macros has been left open as a 
terminal- and application-dependent 
parameter. With 96 macro names and 
the ability to store long variable- 
length strings, the macro storage re- 
quired could exceed the internal 
memory capacity of most. personal 
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The Ultimate Spreadsheet? 
YOU BET! 

Packed with more important features and 
performance than any other spreadsheet, ScratchPad 
is perfect for "what if" analyses and financial 
modeling of all kinds. 

The features tell the story: 


Flexible Spreadsheet 

A ScratchPad innovation. Now you can aesign 
the spreadsheet to fit your application, rather than 
redesigning your application to fit the spreadsheet. 
For example, if you need a worksheet that is 
extremely wide but not very deep, ScratchPad can 
do it. The matrix dimensions are up to you. 


Virtual Memory 

Another ScratchPad innovation. When your 
computer runs out of memory in RAM, your disk 
drives act as a backup memory for additional 
spreadsheet data. (This is something other 
spreadsheet people don't talk about in their ads. 
They can still run out of memory!) 

ScratchPad with a hard disk on the IBM PC, 
for example, allows in excess of 20,000 entries! 
NEVER see those disastrous OUT of MEMORY 
messages again. 


Consolidation 

This lets you combine several spreadsheets, 
adding or averaging the numeric data. It Is 
especially useful to businesses that want to 
combine data from several departments, or add or 
average spreadsheets from different months of the 
years. Just another reason why ScratchPad Is the 
ultimate spreadsheet. 


| 


Тһе Ultimate Spreadsheet for 
СР/М-86, IBM PC DOS, and CP/M’ 


D 
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These features and many others make 
ScratchPad the most powerful spreadsheet 
available! So, find out why we call ScratchPad the 
Ultimate Spreadsheet. 

Write: ScratchPad Information, SuperSoft, 
Box 1628, Champaign, IL 61820. 


This is what others are saying: 


Small Business Computers, July/August '82 

"In our opinion ScratchPad is an excellent 
business-oriented spreadsheet program, easy to learn, 
easy to use, and well documented." 


InfoWorld, Sept. 6, '82 
"ScratchPad . . . [is designed] for users who want 
entry simplicity and fast answers." 


Business Computer Systems, Sept. '82 

"...a new memory innovation from SuperSoft... 
ScratchPad['s] virtual memory can accommodate ап 
essentially unlimited number of entries by tapping the 
disk drive for secondary memory." 


Available for IBM PC DOS, CP/M-86® and CP/M® 
ScratchPad: $295.00 
(Requires 96K* with PC or MS DOS, 64K* with 
CP/M-86? and 56K with CP/M®) 
Now available for OASIS: call 802-658-5600. 
Japanese Distributor: ASR Corporation International, 


3-23-8, Nishi-Shimbashi, Minato-Ku, Tokyo 105, Japan. 
Tel. (03)-4375371 Telex: 0242-2723. 
European Distributor: Micro Technology Ltd., 51 The 
Pantiles, Tunbridge Wells, Kent, England TN2 5TH. 
TEL. 0892-45433. Telex: 95441 Micro-G. 
*Additiona! memory recommended for optimal 
performance of all features. 
CP/M and CP/M-86 are registered trademarks of Digital Research. 
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Listing 1: A short segment of NAPLPS code (in octal form) showing how a macro can 
be defined and referenced. The contents of Macro 26 will be bytes 4 to 21 inclusive. 


BYTE OCTAL SYMBOLIC 
$ FORM FORM 


DESCRIPTION 


***** Define Macro 26 ***** 


1 033 ESC Define Macro 26 

2 100 DFM 

3 072 M26 

Ц 016 50 Select G1 (Graphics) 
® O74 SET Set color to Blue 

6 "he BLU 

T 040 КЕ5 Clear Screen to in-use color 
8 120 

9 O74 SET Set color to white 
10 UrT 

11 oyy SPA Set Point Absolute 
12 101 } 

13 110 } - (x,y) = (.05078125,.25) => (13,64) 
14 150 } 

15 017 SI Select GO (Text) 

16 122 R 

17 105 Е 

18 101 А 

19 104 D 

20 131 X 

21 072 5 

22 033 ESC End Macro Definition 
23 105 END 


**x*** Referencing the Macro *9** 


7? 035 353 
7? 072 M26 


Assume 7 Bit Mode with Macros in G3 
Macro 26 
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computers. There is absolutely no 
reason why disk storage cannot be 
used to store macros. When disks are 
used, a crude form of file transfer 
begins to emerge. 

Macros thus provide a powerful 
capability of code reduction when 
using NAPLPS. The important thing 
to remember about macros is that a 
simple string replacement is рег- 
formed. The resulting stream of code 
(after the macro expansion) is pro- 
cessed as if it had been sent from the 
host. No special scaling, rotation, or 
attributes are applied to the macro 
part of the resulting stream. In fact, in 
most systems, once.the macro is ex- 
panded all knowledge is lost that a 
macro was used. 


Dynamically Redefinable 
Character Sets 

The Dynamically Redefinable 
Character Set (DRCS) capability in 
NAPLPS is similar to the Macro fea- 
ture. The DRCS facility allows ar- 
bitrary streams of NAPLPS code to 
be associated with one of 96 names. 
The 96 DRCS names, however, are 
completely different from the macro 
names. 

The primary difference between 
macros and DRCS characters is that 
when the DRCS image is referenced, 
it is scaled, rotated, and mapped to 
the current character field, just like a 
text character. In other words, a sim- 
ple code replacement is not per- 
formed. Instead, the current environ- 
ment of attributes and character-field 
size is used when the DRCS charac- 
ter is requested. Figures 3 and 4 show 
an application of the DRCS capability. 

One of the primary functions of the 
DRCS is to define new text charac- 
ters, because all TEXT command at- 
tributes (scaling, rotation, spacing, 
etc.) are applied when the DRCS is re- 
quested. Because of this text-char- 
acter orientation, only two colors can 
be used when the DRCS is drawn. In 
other words, the drawing of the 
DRCS is done with a "spray-paint" 
technique, as with other characters. 
The DRCS thus acts only as a stencil. 

The DRCS can also be viewed as a 
simplified form of the computer- 
graphics idea of a window and a 
viewport. When using a DRCS, the 

Text continued on page 202 


Your guide to the 


world of microprocessors. 


The Micro-Professor™ -д low cost tool for 
learning, teaching and prototyping. 


Here in one attractive package 
and at a price of only $149.00 is a 
Z80* based microcomputer to 
lead you step by step toa 
thorough knowledge of the world 
of microprocessors. 

The Micro-Professor is a 
complete hardware and software 
system whose extensive teaching 
manual gives you detailed 
schematics and examples of pro- 
gram code. A superb learning 
tool for students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical engi- 
neering and computer science 
courses. 

But the Micro-Professor is 
much more than a teaching 
device. With it you can do bread- 
boarding and prototyping, de- 
signing your own custom hard- 
ware and software applications 
with Z80, 8080 and 8085 compati- 
ble code. 

The standard 2K bytes of 
RAM is expandable to 4K, 
and the standard 2K bytes of 
ROM can be increased to 8K. 

All this plus a built-in 
speaker, a cassette interface, and 
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Sockets to accept optional 
CTC/PIO. Bus is extendable. 

As well as being an exciting 
learning tool, the Micro-Professor 
is a great low-cost board for 
OEM's. Call for details 


SSB-MPF 
Speech 
Synthesizer 
Board $129 
A 
vocabulary 
of up to 400 
words based 
on the 
TMS 5200 chip. 
EPB-MPF 
EPROM ff; 
Programming да 5 
Board $169 ond 
For all +5V 
1KB/2KB/ 
4KB EPROMs. 
Read/Copy/List/Verify 
Capability. 


a 


& order eüclosed 
Card No. 
Name (Please Print) 


State Zip 


90 day warranty. 


d 


-^ Check or money 


ж” [Visa П Mastercharge 


Expires 


BASIC-MPF 
Tiny Basic $19 
2KB BASIC 
interpreter with 
hardware control 
capability. 
Machine-code 
subroutine accessible. 


PRT-MPF 
Printer 
$99 


A 
thermal 
printer 
with built-in 
alphanumeric 
character patterns 
and Z80 disassembler. 

20 characters per line, 0.8 line per 
second. 


" 28015 a trademark of Zilog Inc. 


T€ c 
Multitech Electronics Inc. 
30 day trial period with full refund. 


Circle 294 on inquiry card. ж” 


al 
„27 Рт ready to enter the 
^ world of microprocessing 


Call toll free to order. 


МРҒ-І Micro-Professor 
SSB-MPF Speech Synthesizer Board 
EPB-MPF EPROM Programming Board 
PRT-MPF Printer 
BASIC-MPF 
Shipping and Handling 
California residents add sales tax. 
TOTAL | 


Outside af North America mail to: 
Multitech Industrial Corporation 
977 Min Shen E Read 105 
Taipei, Taiwan, ROC 

Tel. 02-769-1225 

TWX 19162 MULTIIC, 

23756 MULTIIC 


In U.S. and Canada mail ta: 
Multitech Electronics Inc. 
195 West Ei Camino Нег! 
Sunnyvale, CA 94086 
California Tel. (408) 773-8400 
Elsewhere (800) 538-1542 
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8" СР/М-80 


SOFTWARE gs ^ BUSINESS & SYSTEM SOFTWARE ЕЗІ 
са WM is a ademark ci IM Corperatien 
BUSINESS 64K IBM-PC ! ^ 


ASHTON-TATE, dBase li wilh User's Guide by Software Banc $ 730 
LIST OUR $9 8 5 0 


COMSHARE TARGET. Target PlannerCaic $ 99 
PRICE PRICE 


INFOCOM. Deadline $ 60 
Zork | or Zork li or Zork Ш or Siarczoss. each $ 50 


AKASHTON-TATE, dBase 11 with User's Guide by Software Banc Батаа =e 


5 MICROCRAFT. Legal Billing & Time Keeping $ 750 
Basel requres PCDOS 8 IK $700 — $448 Prol Biling & Time Keeping — Bilkeeper $ 750 
APPLIEO SOFTWARE TECHNOLOGY, Versalorm МЕ! $ 389 5265 System Includes i | liza а ы T iO 
DATAMOST, гч a Investment Program NEW! : НІ { + Two 320K Disk Drives SpellSt 10 м : F 
tite-0n 1 8 i 
EAGLE SOFTWARE, Money Decisions new! $ 150 $129 | 12" Green Amdek Monitor СІН ыы аны $ 845 
HOWARDSOFT, Real Estate Analyzer Н $250 $189 cc M Мр : E^ 
INFORMATION UNLIMITED, Easywriler И (a WPS} $ 350 $259 ; 
Cater Шиш $175 Sus |. 90 Day Warranty MICROSOFT кае, ‘i 
Easyliler (a DBMS) $ 400 $299 í 
INNOVATIVE SOFTWARE. T 1 M III (a DBMS) $ 495 $369 Call For Details And Hass ^ i E 
Ж INSOFT. Data Design (a powerful easy to use DBMS) NEW! $ 225 $169 Other Configurations ТҮҮ : E 
LOTUS, 1-2.3 $495 $329 M-Sort-80 $ 195 
¥ MICROCRAFT, Requrres CP/M-86 H ARDWAR for the 1 80 510 
Legal Bing & Time Keeping — Verdict $750 $395 IBM-PC Macro-80 $ 200 
| Professional Biting & Time Keeping — Billkeeper $ 750 $395 OASIS. The Word Plus (45.000 word verthcation) $ 150 
+ MICRO ТАВ, The Tax Manager $ 250 $189 OUR PEACHTREE. Magic Wand. $ 500 
% MICROPRO. стари free WordStar TraimngManual $ 495 $249 ны! Ж. Series 4 GL. AR, AP or Inventory, each $ 600 
allMerge ' м $250 Call AR Pay. 
SpellSta: т ч $250 Cali MEMORYC HIP KITS, бакавввл toyour memorycards, 9 chips Dil d ал ыы” anb : LA 
c" s ч E u Combo Pius. 64K with async, роп $ 495 $359 Senes 9 Calc Mati Lisl w Teema. each 5 375 
MICROSOFT, FL Е 4 Combo Plus, 64K with parallel por! $ 495 $359 
genoma Еу 500106] MW! $ 50 $35 | еседен Combo Plus. 64K w/async & para $555 — $395 
PBL CORPORATION, Personal Invesior мен 3149 — 3 98 болбо Plus GU w/m, panes cite, $599... 19 MONITORS 
: Р or above Combo Plus o à dor a , lor 
# PERFECT SOFTWARE, Perlect Wer "v 389 0099 care co NEC. 12” Green, Model JB1201M 
: ihe CURTIS, PC Pedestal’ ^ los Display on PC $ 80 $65 ies ы 
Perlect Speller $ 189 $139 9 Foot Cable for ІВМ Keyboard (extends 31081 $ 50 $ 35 12" Color, Composite, Model JC1212M 
SELECT INFO. Select (a WPS) $ 595 $139 кше Ыз Г ee WAT TAXAN, RGB vision 
Mono. Extension Cables, Power and Signal $ 55 $ 45 Ж 
SORCIM/ISA, SuperCatc $ 295 $199 Я SANYO, 9" B&W, Model УМ4509 
SuperWriter $395 $269 DAVON 051.501 Hard Disk, 5 Meg $1995 $1495 9" Green, Modei DM5109 
Spellguatd $ 195 $129 051-501, 6 MB Hard Drs^ $1995 $2495 12" Green, Model DM8112CX 
STC, The Crealor NEW! $300 3195 051-512, 12 MB Hard Disk $2495 $1895 13" Color, Composite, Model DM6013 
SYNERGISTIC, Data Reporter NEW! $250 — $169 051-519, 19 MB Hard Disk $2995 $2295 ZENITH, 12" Green, Model 2УМ121 
Ж. VISICORP, VisiCalc * /256K $ 250 $179 | MAYNARD, Floppy Drive Control Board, for up to 4 drives $ 195 $165 AMDEK. 12" Green #300 
visiDex or VisiSchedule, each $ 250 $199 With Serial Port add $40. For Parallel Port add $70. 13" Color |, Composite 
VisiTrend/Plot $ 300 13" Color Il, RGB, Hr Res (Ap. II, [ll & ІВМ-РС) 


MICROSOFT ik kam esa way — i55 $395 


256K RAM Card w/Panty $ 875 $659 


QCS. fig Blue, 280 CPU plus tive tunchons $ 595 $449 
QUADRAM corporation 


Quadboard, 64K, expandable to 256K, 4 Junction board $ 595 $435 
Quadboard. 128K. expandable Іо 256K, 4 function board $ 775 $565 
Quadboard. 192K, expandable ta 256K. 4 function board $ 895 $635 


VissFile or Desktop Plan |, each 


| UTILITY 
1983 CE SOFTWARE AWARD: 


"Copy I| PC by Central Point Sottware 15 the best CE soltware buyo (1983 It will 
copy more copy protected software and laster than any other backup system 
Unttke other copiers it makes an exaciduplicateo!your original andrt does 100% 
verilication of copy Documentation 15 excellent." 

CENTRAL POINT, Copy li PC, Backup and Utility NEW! $ 40 $ 35 


13" Color ЇН. RGB. Commercial, (Ар. B. 111) 
DVM, Color Il or IH 1o Apple It Interlace 
Note. Color I| and Ill come with cable for IBM PC, 


$ 300 


MODEMS AND 
TELE COMMUNICATIONS TERMINAL 


HAYES. Micromadem II [lor the Apple Il} $ 379 $275 
Apple Terminal Program lor Micromodem 11 $ 99 $69 
MICROCOM. Micro Courier lor Apple II 5 250 $125 


¥ ComX, Fastrak, RAM/Oisk emulator program. Works оп any ж Quadboard, 256K, tour function board 5 995 — $670 Micro Telegram lor Apple 1! $250 $125 
PC DOS version or RAM Card. Menu driven $100 $49 Microlazer, w/Copy, Par/Par, BK, #МР8 $159 $119 SSM. Transcend | for Apple |І Data Comm $ 89 $69 
DIGITAL RESEARCH, Concurrent CCP/M-86 $350 $235 Micsulazer. WC E ЫА UNDER $299 $235 NOVATION. Appiecat ІІ Modem $ 389 $269 
CBASIC 86 $ 200 $225 Microlazer, w/Copy. Par/Par, 128K. tMP128 $ 445 $345 212 Apple Cat $ 725 $599 

NORELL DATA. System Backup $ 50 $39 Microtazer, Snap-on, BK. Par/Par Epson, #MEB, w/PSI $ 159 $145 HAYES, Stock Chronograph (85-232) $249 $189 


Microtazer, Snap on, 64K, Par/Par, Epson, &ME64, w/PSt $ 299 $235 
All Microtazers are expandable (w/copy to 512K] (Snap-on to 64K). 
TG PRODUCTS, Joystick $ 65 $ 49 


NORTON, Norton Utilities, 14 powerful programs. 3 disks $ 80 


HOME & EDUCATIONAL 


$ 65 Stock Smartmadem [RS-232) $ 289 $225 
Smartmodem 1200 (RS-232) $ 699 $535 


Micromodem 100 (S-100 bus) $ 399 $275 


SIGNALMAN, Modem MK! (85-232) $ 99 $79 
سس‎ ein | ылын e } a f В С о ntrol Data OR Tandra || кист Modem Cable $ 39 529 
BRODERBUND. Apple Panic " Ба $ 30 2 DISK DRIVES. Doubie Sided 320K Same as now AXLON. Datalink 1000 Hana Held Communications Terminal $ 399 $325 
¥ CONTINENTAL. The Home Accountant Plus $ 150 $112 | SuPplied with IBM—PC Tested, burned:in and with [each $ 650 — $249 
DATAMOST, PıgPen of Space Strtke, each $ 30 $ 22 | ^slallalion instruchons 30 day warranty by us 2 or more $ 650 $239 | 
а FE: .«CORVUS SYSTEMS 
INFOCOM, Deadtine $ 50 $ 39 
Zork | or Zork tl or Zork iil, each $ 40 $ 29 PRINTERS AND ACCESSORIES 6 Мер Hard Disk, w/o interi $2395 $1895 
ж INSOFT, Wordlns NEW! $ 35 $29 || EPSON PRINTERS Ж онко ОК, do ierat 
' фии NEW $ 5 $29 || MEC Oot Mal, 8023 Prete F71 ж. cw MEO оа. wie iria Mun UAR 
ON-LINE. Golf Challenge NEW $ 25 $19 STAR MICRONICS. 213 Dot Mairu. (Kps 2 JA. Сети 107 IBM PC eres fiam 005) Manual ея 5 ІП 5239 
Ulysses & The Golden Fieece $ 35 $ 25 313 Dat Мате 100ср5. 2 38, бети 15 Mirror built in for easy backup $ 790 $595 
PBL CORP.. Personal Investor $145 $99 ANADEX. 078000 Dot Matra. 120cos Senat & Cent Pasa VI Apple Interlace, Manual & Cable 5 $ 300 939 
SENTIENT, Cyborg NEW! $ 35 $25 (ВМ PC 10 Epson oe Star Micramcs Cable Omni Disk Server for Apple II {Spectral} 5990 $495 
SIRIUS, Conquest or Call to Arms, each $5 $23 Apple Interlace and Cable Ii Epson m Gemini Omni Transporter Card Apple II (Special $495 $25 
SPINNAKER, Snooper Troops, #1 or #2, each $ 45 $35 Grapple by Drange Micia pecie patei ier cu Box Set М (Special $3 $2 
l Story Machine ot Face Maker, each $ n ie с — Other ا‎ іа Omni-Net. Constellation. Mirror All in Stock 
mphng арма кї cr Е i ү 
STRATEGIC, The Warp Factor $ тап Cable $ 


Appie Dumphng 64, Galler ed БАҚ Spooker H/ Portable Computer. 4 


wih Cable $ 349 load to 168K 

LETTER QUALITY — DAISY WHEEL PRIMIERS. uc 41 o m 
(АТМА ES 100 Punter/lypeide: cosspicie mth угшн f H/P 7470A Graphics Plotter 

аттты bp thee Apple 11 ar ТАМ PC $1735 HZP 4IC Calculator 
COMEEN, Comrae СИ j RS232 Sergi iz! 200 ара $1199 НАР 4]CV Calculator wilh 2.28 Memory 

Comde Trarin Feed Шш CR } $ 118 Full 4] accessory and sollware in stock Call. 
fui TR-CORONA, Т Praet "Vepewrdes, specdy verat 

“рне! 3 #99 Portland, QR Cash & CarryQutfet, 11507-0 SW Pacific Hwy., Terrace $ћор- 


ІМ нк Feed $ 149 ping Center, Portland, OR. Over-the-counter sales only. On S9W between Rte. 
SUPPLIES Tracio Ferd Papet Ribtinm. Heads, Gume Duty Wheets A Ийи. Î | 217 and Interstate 5. Open Mon.-Sat. 10-6, Cati 245-1020. 


DISKETTES 


Control Data Corporation 12 for 10 Special. Limited Time! 


COC, 120 each, 5'4, with «ing, SS, SO (Apple. ІВМ, etc) $195 
12 each, 5'à, with ring, SS. SO (Apple, ІВМ, etc.) $2 

12 each, 5's, with ving, OS, DO, (ІВМ, H/P, etc) $ 35 

12 each, 8". 55, 50 $ 24 

10 each, S's, with ring. 05, 00, (ІВМ) $ 39 
ІВМ. 10 each, 5'4, SS. SO (Apple. IBM, etc ) $ 45 
10 each, 51, SS, 00 (H/P, IBM, etc.) $ 49 
VERBATIM, 10 each 511, with emg. SS, SO or 55, 00 $ ?8 
MAXELL. 10 each. 5'4, SS, OD or SS, 50 $ 35 
DYSAN. 10 each, 5'4, 55, 50 $ 33 
10 each. 5. OS, 00 $ 49 


All Malt. P.O. Box 23068, Portland, OR 97005 
ORDERING INFORMATION AND TERMS: All ferns clay ih SOC k Weubimediately honot Castiets Checks, Money Orders. Fortune 1000 


Checks and Government Checks Personal or Company Checks allow 2D days {o clear No COD Add 3% tor VISA of МС Include Telephone number Add 3"o lor shipping. 
insurance and handling (S ІН) with $5 minimum. UPS ground 15 standard so add 3 more lor UPS Blue with $i O minimum Add 12 + total lor SI&H tor USPostal, APO or FPO 
with $15 mimmuen Far Hawan. Alaska and Canada, UPS ıS in some areas only, all others are Postal so call, write. oc specily PO Foreign orders except Canada lor S І&Н add 18 
ог $25 minimum except lor monitors add 30 ог $50 minimum Prices subject to change and typo errors, 50 call to verily All goods are new, include lactory warranty and 
aye guaranteed to work Due to our low prices, atl sales arelinal Call belore returning goods for repair ot replacement Orders recerved with insutflicent S I&H charges witi 
be retunded ORDER DESK HOURS 8 to 6 PST M.F and 10 to 4 Sat 1 РМ here is 4 PM in NY 


mw V CI өз 6 өз S5 


* Means a BEST buy. 
Ad #963 


_ We have been a computer dealer since 1978 and in mail order since 1980 Banks. Farst Interstate Bank (503) 776 5620 and teltersan 
OU R REFERENC ES: State Bank, (503) 773-5333 We belong to the Chamber ot Commerce. (503) 772.6293. ы call Dun & Bradstreet if you ae a subscriber 
Compuler Exchange is a division ol O‘ Tech Group. Inc 
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HARDWARE 


for Apple 11 
RAM EXPANSION 


У, ы эЛ, 1 


LIST OUR 
PRICE PRICE 
Ж ComX RAM Card 16K $ 179 $ 49 
ж ALS, ADDRam 16K $ 149 $ 79 
¥ Microsoft, RAMCard 16K $ 100 $ 89 
ж Saturn Systems, RAM Card 32K $ 249 $169 
RAM Card 64K $ 425 $319 
Axlon, RAM Card 128K 9475 $375 
RAM Disk System 320K $1395 1995 
80 COLUMN VIDEO CARDS 
ALS, Smarterm II $ 179 $133 
Dirt Cheap Video $ 89 $ 69 
Videx, Videoterm $ 345 $229 
Vista, Vision 80 $ 395 199 
MISCELLANEOUS 
ж ALS, The CP/M Card $ 399 $299 
1.Card $ 169 $129 
16K ADDRam Specıal $ 149 $ 79 
Synergizer w/S'calc * Condor $ 749 $529 
Cotor 11 $ 179 $139 
Axton, 320K RAM Disk System $1395 $995 
ASTAR, RF Modulator $ 35 $ 25 
CCS. Seral Interface 7710А $ 150 $129 
Other CCS Cards in stock Call Call 
Dan Paymar, Lower Case Chips § 50 $ 39 
боп! Ask, DAQ-003 S.A Mouth $ 125 $ 85 
AM Eastside, Wild Card. copier $ 130 $ 99 
Kensington. System Saver $ 90 $ 69 
Kraft, Joystick $ 65 $ 49 
Paddle $ 50 $ 39 
MER, Sup R tan $ 50 $ 39 
ЖО Microsoft, 280 Softeard $345 $245 
* Soltcard Premum Pack$ 695 3495 
280 Sottcard Plus § 645 $459 
16K RAMCard $ 100 $ 89 
Micro Tek, Dumpling GX, Graphics 
Printer t/F $ 249 $169 
Dumpting 64, Buffered 
64K Spooler 5 349 $239 
Mountain. CPS Muttitunction Card$ 239 $199 
Orange Micro, Grappler Plus $ 165 $119 
Practical Peripherals, 
MBS 8K Serial (Epson) $ 159 $129 
MBP 16K Para (Epson) $ 159 $129 
Micrabufler Il 16K, (specdy) 5 259 $209 
Mrcrobulfer I 32K, (рес у) $ 299 $229 
PCPI. Appli-Card, 14 features 
ж 6 Mh? $ 595 $435 
RH Electronics, Super Fan ll $ 75 $ 59 
SSM, A10-11, Sertal/Para Interface $ 225 $169 
TG Products. Game Paddles $ 40 $ 29 
Joystick $ 60 $ 45 
Select-A-Port $ 60 $ 45 
Trak Ball $ 65 $ 44 
Ж Videx, Videoterm 80 col. $ 345 $229 
Solt Video Swiich $ 35 $ 25 
Enhancer |} $ 149 $ 99 
Function Strip $ 79 $ 59 
PSIO. Para/Ser Interface 5 229 $169 
Full Videx Line Call Up to 35% off 
WICO. Trackball $ 80 $ 55 


Ad #963 


ALL MAIL: 
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SOW PRICES Te TO PROFESSUS WHO KNOW WHAT THEY WANT T AND KNOW HOW TO USE ІТ. 


арріс «zie көлін: center 


Apple Ile, 128K, 80 col. 
Call for prices. 


SOFTWAR 


MICRO-SCI 


VISTA 


DISK DRIVES for 
APPLE II+/lle 


A2, 574", 143K Disk Drive 
Controller Card for A2 Drive 
А40, 5%", 160K Disk Drive 
А70. 514", 286K Disk Drive 
Controller for А40 or А70 
Fiter, Disk Utfhty Software 
Solo, 57, 143K Disk Drive, 
Std. Height 


$ 479 
$ 100 
$ 449 
$ 599 
$ 100 
$ 20 


$ 300 


Duet, 5”, Double Sided, 320K, 
Half Height $ 420 


i 


t 5", 2 Duets Side by Side 
r Standard Cabinet 


$ 715 


Controlter Card for above, 


Fully Apple Compatible 


$ 89 


V1000. Dual 8", Std. Format 


w/Controller, Complete 
V1200, 5", БМВ DskPackSystem 


$2195 
$1549 


Super-5, 143K Disk Drive, 

Half Height Call 
Super-5, Conttoller Card, 

Fully Ápple Compatible $ 89 


E 


on disk for Apple ПАИП+/ПЕ 


BUSINESS 


LIST 
PRICE 

Apple Computer. Inc. 
The Controller GL, AR, AP $.625 


Appie Fortran $ 200 
Howto! (Educational] $ 50 
Apple Logo $ 175 


50% off other Apple Inc. software 
Applied Soft Tech., VersaForm $ 389 
Actsci, MagicWindow | Мем! $ 150 
Ashton-Tate, dBase 11 (CP/M) with 

User's Guide by Software Banc $ 730 
Continental, GL, AR, AP or PR. ea. $ 250 

Ist Class Mail $ 75 

Home Accountant $ 75 

Hayden, Pie Wetter (5ресбу bid} $ 170 
Ag. High Tech., Job Cost System $ 750 


Info Master $ 189 

Howard Soft, 
Real Estate Analyzer 11 $ 195 
Tax Preparer $ 150 


Info. Unlim., Easywriter (PRO) $ 175 
LIK, Letter Perfect w/MailMerge $ 150 
Micro Craft, (CP/M) 


Ж  Prolessionat Billkeeper $ 750 
Legal Billing & Timekeeping $ 750 
Ж. Verdict, (Legal Billing) $ 750 
Micro Lab, Tax Manager Call 
Micro Pro, (all CP/M) 
IntoStar $ 495 
ReportStar $ 350 
WordStar” + [raining Manual $ 495 
MailMerge' " $ 250 
SpellStar ' " $ 250 
SPECIAL! All 3 above $ 895 
Data Star" ^ $ 295 
Microsoft, Mult-Ptan (CP/M) $ 275 


Multi-Plan (DOS 33) New! $ 275 

Muse, Super Text 40/80 $ 175 

Super Тех! 40/56/70 New!$ 125 

Æ% On-line. ScreenWriter u $ 130 

The Dichonary New! $ 100 

General Manager ll New! $ 230 
Osborne/C.P. Soft. (Disk and Book) 

Ж- Some Common Basic Programs. 
75 Business, Statistics and Math 
programs tor the Apple II 

X- Practical Basic Programs 
40 more very valuable programs 
beyond "Some Com BasicProg" $ 100 


Peachtree, Requires CP/M апа MBASIC. 
Specify Vadeoterm or 40 columns 
Series 40 GL & AR & AP, all 3 $ 595 
Series 40 Iny ог Pay. ea $ 400 
Series 9Text& Spell& Май,а!13 $ 595 
Series 80 GL & AR & AP, Мех $ 595 


$ 100 


$ 49 


$395 
$275 
$395 
$395 


LIST 

PRICE 

Perfect, Per(ect Writer $ 389 
Perlect Speller $ 189 

Perfect Feler $ 289 


Quality, GBS w/3 gen. (a DBMS) $ 650 
Sensible. Sens Speller. specity $ 125 


Ж. Silcon Valiey, Word Handler $ 250 
Sof./Sys., Execubve Secretary $ 250 
Execultve Speller $ 75 

Æ Solidus, Stocktile $ 600 


Software Dimensions/System Plus, 
Accig. Plus, General Ledger $ 425 
Acctg. Plus, GL, AP and А/В $ 995 
Acctg Plus, above + Inventory $1395 


Software Publishing, PFS Il $ 125 
Repost $ 95 
Graoh $ 125 

Southeastern Data Capture, call to specify. 
STC, The Creator NEW! $ 200 
Stoneware, DB Master $ 229 
DB Шийу | or Il $ 99 

Videx, 

ж — Applewrster Il preboot disk $ 20 
Visicalc to 64K preboot disk $ 50 


Yiscalc to 176K preboot disk $ 90 
VisiCorp/Personat Software, 


Visicalc 3.3 $ 250 
VisiDex Specat! $ 250 
YosiFite $ 250 


OUR 
PRICE 
$239 
$139 
$179 
$475 
$ 85 
$139 
$169 
$ 55 
$350 


$235 
$595 
$775 
$ 85 
$ 65 
$ 85 


$139 
$155 
$ 69 


$ 15 
$ 39 
$ 69 


$179 
$150 
$179 


UTILITY & DEVELOPMENT 


Beagle. Utility City % 30 
005 Boss $ 24 
Apple Mechanic New! $ 30 
Central Point Software 
Filer, OOS Ulthty 4 20 
% Сору Il Plus (bit copier] $ 40 
Epson, Graphics Dump i 15 
Ins oft, 
GraFORTH by Paul Lutus $ 75 
TransFORTH tl by Раш ішіне $ 125 
Microsoft, 
А105. 5 125 
BASIC Compiler $ 395 
Cobol 80 $ 750 
Fortran 80 $ 195 
TASC Compiler $ 175 
¥ Omega, Locksmith (bit copier) $ 100 


Penguin, Comp. Graphics Sys. New'$ 70 
Graphics Magician New! $ 60 


Phoenix, Zoom Grafix $ 40 
Quality, Bag of Tricks New! $ 40 
Saturn Systems, VC-Expand $ 100 


VC-Expand 80 $ 125 
Sensible. Back It Up, (bit copier) $ 6D 


THE WORLD'S LARGEST COMPUTER MAIL ORDER FIRM 


Computer Exchang 


P.O. Box 23068, Portland, OR 97005 


SHOWROOM AT 11507D SW PACIFIC HWY., PORTLAND, OR, OPEN M-F 10-6 


Circle 96 for IBM Peripherals, Circle 97 for Apple, Circle 98 for all others 


< “Awe өзе 
ал Cad ts NJ ~ һу 
о w алал m3 оо һу 


$ 99 


$ 75 
$299 
$559 
$149 
$159 
$ 75 
$ 53 
$ 4] 
$ 29 
$ 29 
$ 49 
$ 69 
$ 49 


IM 


* Шта Il 


NATIONAL 
ORDER DESK 


WHILE THEY LAST 


© OVERSTOCK SPECIALS e 


FOR APPLE li/II+ 
ComX 16K RAM Card, 2 Yr. Warranty $ 179 


Microsoft 16K RAMCard $ 195 
Saturn Systems, 32K RAM Card $ 249 
Axton, 128K RAM Card w/preboot $ 475 


Videx Videoterm, 80 column card $ 345 
CCS. Serial Interface 7710A $ 150 
Centeonics Interface 7728 $ 110 
Calender Clock 74244 $ 120 
Centronics Interface 77208 9120 

Micro-Sci, А40, 54", 160K 
Disk Drive $ 449 

A70, 5'4”, 286K 
Disk Drive $ 599 

Controller Card for 

A40 or A70 $ 100 
Micro Pro, WordStar® (CP/M) $ 495 


Below lor ALS Smarterm CP/M. 
Includes 5"x8" manuals: 
Condor. Condor Jr. for ALS Smarterm 


(СР/М) 5 195 
Sorcim, Supercale tor ALS Smarterm 
$ 295 


NEC, 8001 Hardware and Software 
XEROX 820 Computer System, with Drives 


49 
$ 89 
$169 
$375 
$229 
$129 
$ 85 
$ 95 
$ 35 


$339 
3459 


$ 79 
$199 


$ 59 
$ 99 


This Month 50% 0 F F White They Last 


VIC 20 Hardware and Software 
ATARI, 400 and 800 Peripherials and Software 


Monitor and CP/M, was 33,695, now $1,495 


AMADEX, DP8000, Dot Matsix Printer, $495 


НОМЕ & EDUCATION 


LIST 
PRICE 
Broderbund, 

Apple Panic $ 30 
Arcade Machine $ 45 
Chophíter New! $ 35 

Many others 
Budgeco, Raster Blaster $ 29 
Continental, Home Accountant $ 75 
Datamost. Snack Attack $ 30 
Datasoft, Canyon Ситбег New! § 30 


Edu-Ware, Several in stock Call 

Auto, Simulations, 
Introductory 3-Pack 

Hayden, Sargon |! (Chess) 


Infocom, Deadline 50 
Insoft. Electric Duet by Lutus 30 

P Zatgs New! 35 
Sp:der Raid New! 30 


Lightning, Maslertype 
Microsoft. Olympic Decathlan 
Typing Tutor 11 
Muse, Robot War 
Castle Wollenstein 
Dn-Line, Frogger New! 


Softporn (X Rated) 
Piccadilly, Warp Destroyer 
Sitius, Gorgon 
Sir-Tec, Wreardry 

Knight ot Diamonds. New! 
Sub Logic. Fhght Stmulator 
Pinbail 
Strategic, Southern Command 
OTHER BRANDS IN STOCK CALL. 
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* Means a BEST buy. 


AXLO N The Leader m Atarı Add-on's 


Rampower 128K System 
tior the Alari 800} 
Rampower 48K Module 


$ 475 
$ 185 
$ 120 


5350 
5135 
5 89 


Free with above 3: Ramscan, Diagnostic Oiskette. 


Hot Lines For Information 
On Your Order 


(503) 245-1030 or 245-7404 


TOLL FREE 
(800) 547-1289 


All Other Orders Including Oregon: 245-6200 


BYTE April 1983 


THE INFORMATION AROUND 
FIELD 
= ain NES 


B 


AREA 
AREA 


SCROLLS 
SCROLLS 


OUTSIDE 


کہ سے ا سے سے یا a‏ م 


DOES NOT SCROLL 


Figure 5: In NAPLPS, some fields of the display screen can be scrolled; others remain 


stationary. 


window is completely mapped to the 
viewport, which is mapped to the 
character field on the screen. Figure 4 
illustrates this mapping. Because the 
character field can cover an area from 
one pixel (picture element) to the 
entire screen, a scaling effect is 
achieved. 

The DRCS capability is another 
method for reducing the transmission 
time of data sent from the host. In ap- 
plications that require many special 
symbols, the symbols can be defined, 
given a name, and referenced with 
only 1 byte—even for a symbol that 
may require hundreds of bytes of 
definition. By replacing the hundreds 
of bytes with a single one, the 
transmission is compressed to the 
point that the users think they are 
connected to the host by a high-speed 
link. 

Two popular methods of handling 
DRCS in terminals are available. The 
first method cuts the template as soon 
as the DRCS is defined. When the 
DRCS is requested, the previously cut 
template is retrieved and handled like 
any other character-definition 


template. The templates are usually . 


stored on 8 by 8 or 16 by 16 grids in- 
ternally in the terminal. 

The second method for handling 
DRCS is to store the graphics com- 
mands themselves. No template is 
cut. When a DRCS is requested, the 
template is cut in a size appropriate 
for the current character field. The 
template may be 32 by 32, or even 
256 by 256 for full-screen DRCS. 


202 April 1983 © BYTE Publications Inc 


Once this template is cut, it is mapped 
to the display screen using the spray- 
paint concept. 

The primary difference between 
these two methods appears in the 
areas of speed and resolution. The 
first method is good when DRCS 
characters must be displayed very 
fast and with minimum resolution. If 
the DRCS is scaled to a much larger 
size, however, a crude image results 
from the precut template. The crude 
image results from the fact that some 
of the information may be lost when 
the cutting is performed, especially if 
the template is very small. 

The second. method preserves all 
the information by maintaining the 
DRCS definition in its original form. 
If a large DRCS is requested (i.e., the 
character field is large), all the 
original information can be used to 
draw the character. The disadvantage 
of this method is that the original 
definition has to be decoded each 
time the DRCS is requested. This can 
be quite time consuming for a DRCS 
that contains several hundred bytes 
of definition. 

These two methods are not the 
only ways of handling DRCS. As 
with most features of NAPLPS, no 
restriction is placed on the method of 
implementation. The cleverness of 
the implementation will determine 
how much of the original information 
is transferred to the user. The appro- 
priate time, space, and cost trade-offs 
have to be made in choosing imple- 
mentation strategies. These decisions, 


of course, will help differentiate 
various companies' products. It 
would be an extremely boring world 
if NAPLPS were so restrictive that 
every terminal looked and performed 
exactly the same. 


Fields 

The last advanced feature to be dis- 
cussed here is Fields. Fields are logical 
rectangular areas defined on the unit 
screen by the Field command (3/8). 
These areas are not visible to the user. 
Only one active field exists although, 
as will be seen, multiple fields can be 
defined as long as they do not 
overlap. Fields are used in a variety of 
ways in NAPLPS. 

A common use of the Field capabil- 
ity is for setting margins. The Field 
command is used to establish the cur- 
rent active field, which is normally 
the entire screen. Each time a text 
character is placed on the screen, an 
internal cursor position is updated. If 
the boundaries of the field are ex- 
ceeded, the cursor is moved to the 
other edge of the field in a manner 
compatible with most data terminals. 
If the cursor moves beyond the top or 
bottom of the field, a feature called 
partial screen scrolling comes into 
play. If scrolling is enabled, only the 
information inside the field is 
scrolled. The information around the 
field is not changed. Figure 5 attempts 
to show this concept. 

Fields are also used to establish an 
area for high-resolution image dis- 
play. The Incremental-Point com- 
mand (3/9) can be used to specify the 
color information for each point in- 
side a given field. In applications like 
real-estate listings, these features can 
be used to combine a photographic- 
like picture of a house with textual in- 
formation concerning the same. 
Figure 6 illustrates a result that can be 
obtained. 

But the most important use of the 
Field capability is for user input in 
systems such as videotex. As de- 
scribed in part 1, users are given one 
or more blank "sheets of paper" on 
their screen. The Field command is 
used to define where these sheets are 
placed. 

When these so-called unprotected 
fields are placed on the screen, the 


HIGH TECHNOLOGY PRODUCTS & SERVICE FROM THE HIGH COUNTRY 


IBM-PC HARDWARE 


PRINCETON GRAPHICS SYSTEM 
PGS HX12 RGA Color Monitor 
THE High resolution Monitor for your 
IBM-PC. 
100% IBM Compalible. includes сабе 
690 Dots Horizontal Resolution ..... CALL 
QUARDRAm CORPORATION 
Quadboard Multifunction Board 
Full expandabilty from 64K 10 256K 
Parallel Printer Port 
Asynchronous RS232 Serial Modem Port 
Programmable clock/ calendar 
Ram Disk Drive (software) 
OUR SEITEN у... игини» 454% ка шша $429.00 
Microfazer Printer Spooler 
Print Buttering trom BK to 64K 


* 
CALL * 


THE XEDEX FAMILY 
Baby Blue™ CPU Plus 
Get CP/M + 64K of main memory 


TANDON TM100-2 
Industry Standard 320K Drive 


***Х* MILE-HIGH SAVER ж Жжжж 
TEAC кҥик=-нҥвнт 320K DISK DRIVE e 


IBM COMPATIBLE 
PUT TWO IN ONE SLOT! 
HIGH RELIABILITY 


Joco x $279.00 xo see sexe x 
HIGH TECH OF THE MONTH 


DS/DD 
LOW POWER DRAIN 
OUIET 


5," FD55B 


ONLY 


STB SYSTEMS, INC. “Super-RIO”™ Card 


Fully IBM Compalible ..... ONLY $259.00 

MAYNARD ELECTRONICS 

Floppy Disk Controller Card 

Parallel or Serial Port 
oam To a $229 0t * 64-256K 
эгг Ты” . $259 (X 


e (Optional — Fits on Super RIO — Up to 768K) 


e Add 64-512K wi Super RIO Piggyback” 


One Model goes 10 512K! 

Any printer / computer combo 
Why wait on your printer? 

(All prices include power supply) 


8K Epson Snap-On .. $139.00 Comes Inibakzed! 
BK par to par w/copy .. $149.00 ROS networking available. 
BK ser lo par w/copy ... $169.00 
BK ser lo ser w/copy ... $179.00 
BK раг to ser м/сору . . $169 00 5 тед... $1539.00 


DAVONG SYSTEMS 

Hard Disk Drive / Can be internal 
Complete package inciudes: 
Drive. controller, power supply. 
software and documentation. 
5, 10, ог 15 meg 


BUSINESS & PERSONAL 
Applied Software Tech., Versalorm 931900 
Ashton Tate, D BASE |І. 

Requires PC-DOS & 128K ....... $469.00 


Continental, Home Accountant Plus $109.00 Avalon Hill, Galaxy ............... S1900 Elite 11 (326K) ......... aet 
Denver Software, EASy™ .......... 554900 Midway Campaign ..... $1600 Eme ІН (BB2K) .............. 
Eagle Software, Money Decisions .. $14500 Ёшт с, Snack Attack Il .......... $29.00 Four Drive Controller ....... 
Howard SOFT, FED TAX Preparer . $12000 Infocom, Deadline ................. $37.00 
tnio. Unlimited, Easy Writer tl .-.. $24500 SIBEGCTOSS ............. ‚.. $29.00 

Easy Planner ... $143.00 Zork |. Н, IW, each ..... 2... $29.00 

Easy Speller .... $128 00 Innovative Designs, Pool 1.5 ....... $25.00 

Easy Filer ,,,... $29500 Microsoft, Flight Simulator ......... - $39.00 
Micro Lab, The Tax Manager ...... $18900 Ѕіегга-Оп Line, Ulysses ............ $29.00 | | ACE 1000 
Micro Pro, Wordstar ..,............ CALL Сговвіге ....... ‚... 52200 Upper and Lower Case 
Peachtree, GL. АН, AP ,,.,........ $372.00 Sirius, Gorgon .................... $29.00 Automatic Repeat 


Sorcim, Supercalc retilumbaaiesubàá $220.00 


CORONA DATA SYSTEMS 
Hard Disk — 5 or 10 meg 
Seagate Technology w/Data Guard 


16 operating systems in dynamic partitions. 
Includes CP/M and Pascal extensions 


COLUMBIA DATA SYSTEMS 

IBM compatibility in a Multi-User 16 bit 
computer. 128K. two serial poris, parallel por! 
and 8 exp. slots. Runs MS-DOS, CP/M 86 or 
5 meq ...... atbpucncavsne «ез» $1594 00 АҒУЫ 86 OASIS 16.........+.—... oe CALL 


IBM-PC SOFTWARE 


GAME SOFTWARE/HARDWARE 
Auto. Simulations, Oi! Barons ..... $7400 


Spinnaker, Snooper Troops. 1 or 2. ea $35.00 


s Two R5232 ports * One рагайеі port 
e Game port (Apple or IBM joysticks) 


10 тед... $1969.0¢ 


THE TRULY ULTIMATE IBM PERIPHERAL 
EIGHT+ FUNCTIONS ON ONE BOARD 


* Up lo 64K printer spooler 
* RAM disk drive * clock/calendar 
TRULY A WINNER! 
Cali for Price 
Simply The Best! 


APPLE/FRANKLIN HARDWARE 


ж ж ж ж FOURTH DIMENSION SYSTEMS x x ж x 
DISK-DRIVE PRICE BREAKTHROUGH 


SUPER DRIVE — Plug-In Apple Compatible Add-On 


RANA SYSTEMS 
Elite Series 
300% faster than Disc |! 


iemple of Apshai $29.00 
Curse ol Ra .... $1500 


more accurale 
Elite | (up to 163K) 


Numeric Keypad 


Advanced wrile-protect features 
Exclusive centering cone-genltler. 


**99925459 


PLUS one box of Elephant Diskettes SS/DD 


$269.00 


WITH CONTROLLER. ADD $55.00. WITH CONTROLLER. DOS & MANUAL. ADD $90 00 


MICROSCI: 
A2 — 100% Apple Compatible 
Proven performance 
Add-On Drive ...... КЕКГЕТІТТТІТІІ CALL 
Drive w/controller ................ . CALL 
VISTA COMPUTER CO., INC. 


NE $28900 PRESENTS THE V1200: 

.---. $469.00 Removable mass slorage for your Apple! 
..... $609.00 6 meg (formatted) per cartridge 

e $99.00 Comes complete w/drive. cable. controller, 


software and one 6 meg Vislapak cartridge. 
ANSON 2.54.2. он не $1495.00 


FRANKLIN ACE — THE APPLE II+/IIE ALTERNATIVE 


ACE 1200 
Moveover НЕ 
128K RAM on Board 
80 columns 


Superwriter ....,....4.»>.. 529400 Slory Machine or Face Maker $2500 Larger power supply wilh fan 280 Стр for CP/M 
Visicorp, Visicalc 256K ...,........ 519900 МАН Enterprises, Super Mod ...... $5500 64K on mother board Built-in drive, butll-in color 
Voide нена сұғы еа a> + 819900: TRG, JOVSICKS ....anescesennacars. 265.00 CALL lor Special package price Senal and parallel interface 
Wisdrend/Visplot....,..... $232 00 УТЛА е e 5 $47.00 CALL for price м,’ monitor! 
Місііе5..,.......,,....... $232.00 Tech, Adam & Eve Paddles ........ $29 0C CALL FOR LOW APPLE SOFTWARE PRICES 
DOT MATRIX AMDEK, 300 Amber .............................. 919500 | 18K RAM EXPANSION 
C. ITOH CU ol —— a .. $155.00 Mier OS ONDT: „=. Же no vane ee Йан н ected a O 
roti? | - гае eean a s conf — .. CALL 310, A. С IBM including cable ............. $17900 Microtek .......... КК 22-2... - 
Prower IERP EC SESS es $699.00 (ІЗІ L'eoTIDOSNB. Quse snam сакано . $34400 | 80 COLUMN CARDS 
EPSON Color n RGB UBM compatible} ereegeeereste $744.00 Vigex „+s ee ee oe ee ee ee $249 00 
EX BUS. attr nee ——— À————— FALL | BMG, (1686р. 2-2... ———— ———À . $88.00 VISTO 2. "—— vM PEESO 
IDS, Prism & Microprism ee А ЛЛ ТЕ ГГ ц CALL | NEC, 1201 Hi-Res. Green ...,.............. ee. 9169.00 Wesper ҮЙДЕГІ BO P— Honc ШЫ 
OKIDATA 1201 Color composte .............. ess, 922900 | PRINTER INTERFACES 
ВДА "e атқа СОЧ AL 1202 RGB (ІВМ compatible) .............. ... $759 00 Microtek, RVG11C par ., „навео нинен наван sees £6500 
B3A ТГҮТТТЕІРІТЛІТ ававцаочфереев:ы“(.4. c'e nav LA $689.00 TAXAN, Amber 4р 2+4 Фф Vu) ?t4945 ^. REM радвал ррад аву GES $129 00 Dumping GX w. graphics кеюн ыш!» з» ә $105 00 
tus ie s TET SEIS oae $1055.00 S on ыу» ан EET TITTITTT DETTO T 00 Dumphng w: 16K Butter ......... — $160 01 
92 par REFORHEASAREENFAHEPSHEFSRERERASPRRRAN ME EER CALL RGB Ц (IBM compafole) “цаскефеоетейіеетч 5560 00 Grappler + ,.4Х%% ANOPOECH EAR OD HTK HHT EERE Owed ewe £119.00 
93 paf ................... "esecensovqnanuasténusuus with eee CALL USI, REE AMIDE re mam $155 00 
STAR MICRONICS ZENITH, Green Med-Hes ......................... 511800 MODEMS 
| н 10 =оет#Ф#е+%# BPH SF*ESSES HE RFE A вл калан лоф CALL HAYES 
Oo i) SOO ,............................. „ $21100 
7030 ............ ОЕЕО $1695 00 DISKETTES & STORAGE Smartmodem 1200 ..................... еы $53500 


LETTER QUALITY 


BROTHER HR-I штатентичететтоеатаз ко ongar $884.00 
BYTEMDITER. оше. „аараан O O... 690900 
C.ITOH 

Starwrter F-10 раг Loose oa een messo $1389 00 
NEC 

771077780 ы... SCC $2291.00 

3550 IBM DUBIE ...............».. Toe s -—- $1899.00 


TERMS AND CONDITIONS: 


Rocky Mountain Micro, Inc. 


MAIL ORDERS: 10890 E. 47th Ave. 
Denver, Colorado 80239 


ELEPHANT, 10 each 5% SS/DD ,,.................. $23.95 


10 each 5» DS/DD ........-.- awuwedera ӘНӘ 
VERBATIM, 10 each 5'4 SS/DD ........ PUT бы“ $2695 
10:66215: 65100." оола 908196 


LIBRARY CASE, 5" -лежэзасатфецвттитизчвнтфтіӛіңен«йейіа 5250 
DISK BANK, 5%. Interlocking swivel жэ=анафпяпвикианпфиз фа $5. 50 
SISK FILE, 57. Elephant “The Trunk” ,,............. $2135 


NATIONAL 
ORDER 
DESK: 


1-800-862-7819 


Micramendamll uesvsomvdtoesavastapraqnasexhanse SAD 
NOVATION 
САТ (ACOUSIIC) rears aaa eee ae өткен ISS 
D-CAT вит TAP SRT eT EE CRT BEE HOEK Ф е Фф HEED $168 00 
Auto Cat «“.Ұй-атанашин гийвоФізізйенкЦжФегтічікіз $219 00 
Ар нё Gal ll еьун аса Ens. WEG 
212 module (1200 baud for Apple Cat И) .......... $354 00 
PEACE GB ,..2,---<--.елаь:4414-%-.05-.. MEO 


e Personal checks (allow 10 days to clear). VISA. MasterCard. wire translers, include telephone number. 

е COD orders accepled — $300 maximum — $10 surcharge * All products factory sealed with manufacturer's warranty. 
e PO's accepted trom qualified customers. ә Approval needed on all returns. • 10% restocking charge unless detective, 
е plus shipping * All Colorado residents add 37% sales lax. City and County of Denver residents additional 3% sales tax. 
e Shipping Costs. 2% UPS Ground: UPS Blue Label — rate quoted a! time of order. е No foreign orders. 

e All prices subjec! to change withoul notice. ®» Lease/financing available. 


» Telephone Order Desk Hours: 8 AM 10 6 PM, Monday through Friday; 10 AM to 4 PM. Saturday, Mountain Standard Time. CIRCLE 368 ON INQUIRY CARD FOR COMPLETE “LINE CART 


Сігсіе 368 on inquiry card. 


IN COLORADO CALL: 303-371-2430 


YOUR SATISFACTION IS OUR 
BEST ADVERTISING 
WE SERVICE WHAT WE SELL 
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user is allowed to enter information. 
The user can also edit the information 
with any local. capabilities provided 
by the terminal. Once the informa- 
tion is entered, the user sends the con- 
tents of the field to the host. 

Any legal NAPLPS stream can be 
placed in a field. In the example 
shown in figure 7, a person has used a 
bit pad to put a signature in the field. 
When the field is eventually sent to 
the host, the contents of the field 
would be an Incremental-Line com- 
mand followed by a stream of data 


МО. 1356-82 $115,000 


1234 Shody Lone 

4 bdrm, 2 1/2 Bath, 2 Story Brick / Cedar for the signature. 

шаны ы а йы If, on the other hand, the user had 
typed information into the field, the 
information would be sent to the host 
as characters from the Primary Char- 


acter Set. 
Figure 6: The Incremental-Point command can be used to specify the color information The information that is sent to the 
for each point inside a field. In an application such as real-estate listings, a host is identified with the location 
photographic-quality picture of a house can be included with textual information. and dimensions of the field. If multi- 


ple fields are set up, the host is sent 


Pag "ИН data only from the fields that are 


FIELD ENTER МАМЕ The Field capability provided in 
NAPLPS is extremely versatile. In 
comparing this capability with the 
fields commonly found on data-pro- 


> Z cessing terminals, you should note 
two items. First, the fields described 


| here are true two-dimensional areas 
on the screen. This is quite different 
from the typical one-and-one-half- 
ЗУ dimensional fields found on most ter- 
BIT PAD 


—t minals. Figure 8 illustrates this dif- 
ference. 

The other item of note is that 

NAPLPS places no restrictions on the 

Figure 7: Input from a bit pad can be translated into a series of Incremental-Line in- user in regard to what type of infor- 

structions and placed into an unprotected (user) field. mation can be placed into a field. The 


ee сла. SSS il 


VERSIONS 
| Е Д | | Runs On Reads/Wriles | 
Your Simple Solution is REFORMAT IER? Diskett | ft CP/M — |BM 3740 
V mm - CP/M a DEC RT-11 


po Е б rjal comm 1 pre CP/M-86" ~net BM 3740 


TRSDOS I| -——»-- CP/M 
TRSDOS || ————»—- DEC RT-11 


DEC RT-11———«— CP/M 
CROMIX  ————»-—DEC RT-11 


$249 “5350 | 
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CP/M’ 
IBM 
APPLE 


WordStar? 


$269 


WordStar? 
MailMerge" 


$369 


7-80 Card 
CP/M Card 


ASPEN SOFTWARE" 
Grammatik 

Random House Prootreader 
Random House Thesaurus 


ASHTON-TATE™ 
dBase 1! 


COMPUTING'" 
Power 


CONTINENTAL SOFTWARE'" 
Home Accountant 


DIGITAL RESEARCH™ 
CBASIC 

CB-80 Compiler 
PASCAL /MT + 

Access Manager 
CBASIC 86 
PASCAL/MT+ 86 
Concurrent CP/M 86 


dBASE 1" 


WordStar? 
dBASE Il" 


$749 


FOX AND GELLER™ 
Quickcode 

distil 

dGraph 
HOWARDSOFT'" 

Tax Preparer (Apple) 
Tax Preparer (IBM) 
IUS" 

Easywriter | 
Easyspeller {I 
Easyliler 

Financial Management Series 
LEXISOFT'" 
Spellbinder 

LIFETREE SYSTEMS" 
Volkswriter 


METASOFT™ 
Benchmark 
MICROLAB'" 
Tax Manager 
MICROPRO" 
Wordstar 


and see for yourself! 


OUR SERVICE CAN'T BE BEAT. 


We take care of you like our business depends on it. 


Because it does. 


When you call 800- SOFTWARE, vou get the fastest 
delivery available anywhere. Which means that every 
order is filled the day we gct it, And that our uniquc 


TO ORDER, CALL TOLL-FREE: 
800-227-4587 


In California, 800-622-0678 


or 415-644-3611 


CA residents add sales tax. 


OR WRITE: 


800- SOFTWARE, INC. 


3120 Telegraph Avenue, 
Berkeley, CA 94705 


Circle 1 on inquiry card. 


$229 
$ 69 
$229 


$179 
$189 


$239 
$139 
$269 
CALL 


$259 
$145 
$379 
$179 
$269 


SuperCalc " 


489 $189 $199 $289 


VisiCalc® 


$189 


Wordstar /Maıl Merge $36 
Wordstar /Mail Merge/SpellStar 500 
Wordstar /IntoStar $549 


InfoStar $299 
CalcStar $ 89 
DataStar $179 
SuperSort $149 
SpellStar $149 
ReportStar $229 
DataStar Update CALL 
MICROSOFT™ 

Softcard $259 
Ram Card $ 89 
Videoterm (Videx "| $269 
All Three Above $509 
Muitiplan $199 
Enhancer Il (Videx'") $119 
BASIC 80 $275 
BASIC Compile: $295 
COBOL Compiler $549 
FORTRAN 80 $349 
Fhght Simulator $ 45 
MICROSTUF'" 

Crosstalk $135 


Statcs 


Order Tracking System™ 
vour order. every step of the way. 
Our giant inventory 


Multiplan” 


SuperWriter " 


$249 


QASIS'" 
The Word Plus 
Punctuation and Style 


ORGANIC'" 
Milestone 


PEACHTREE'" 
Senes 4 PeachPak 
(GL, AR & AP) 


PERFECT SOFTWARE'" 
Perfect Writer 

Perlect Speller 

Perlect Writer /Speller 
Perfect Calc 

Perfect Filer 

All Four Perfect Products 


PICKLES AND TROUT'" 
CP/M lor TRS Model II 
CP/M for TRS Model 16 
Hard Disk 

SILICON VALLEY SYSTEMS™ 
Word Handler 

Lisl Handler 


$279 
$749 


$169 
$189 
CALL 


$149 
$129 


Perfect Writer" 


SORCIM™ 
SuperCalc 
SuperWriter 
SpellGuard 


TCS ACCOUNTING'" 
Accounting Package 

(4 Modules) 
GL. AR, АР, PR or Inv..Mgmt 


VISICORP " 

VisiCalc 

VisiTerm 

VisiDex 

VisiFile 
VisiSchedule 
VisiTrend/ Plot 
Business Forecaster 
Desktop Planner 


FLOPPY DISKETTES 
(Boxes ol Теп) 

8" 

9" (55) 

5” (DS} 


NOW, PAY LESS, AND GET GREAT SERVICE, TOO! 


If you're looking for rock-bottom prices and fast, 
personal service, take a close look at 800-SOF TWARE. 

Because we buy in volume, we're able to sell the 
products you want at prices that finally make some 
sense. But don't take our word for it. Compare prices 


is on the job, keeping tabs on 


one of the largest in the United 
also assures vou of the fastest possible service. 
Everything's in stock so you don't have to wait. 


Technical support? Business software expertise? We've 


got it 


and it's the best you'll find unvwhere. 
But, put us to the test. Let us prove what we've 


proven to satisfied customers around the world. 


That our prices ure lower. 
That there really and truly is a difference. 
We look forward to vour call. 


( 800-SOFTWARE 


That our service іу better. 


InfoStar" 
$299 


$189 
$249 
$129 


$289 
$ 99 


$189 
$ 85 
$189 
$249 
$249 
$249 
$100 
$249 


62 می о»‏ 
دہ ت۸ لے 
cn‏ ی ی 


[1 Purchase orders accepted. 
О Prompt UPS 3 day Blue Label. 
Call for shipping charges, free 

catalog, and other low software 


U 


00 0g 


prices. 
Now open Мап. 


Sat. 


ёа. 


International and national dealer 


requests welcome. 


Quantity discounts available. 


Prices may change. 
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NAME J. SMITH 2) 


ADORESS 
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11/2 DIMENSIONAL FIELDS 


J. SMITH 


NAME 


ADDRESS 


122 MAPLE ST 


2 DIMENSIONAL FIELDS 


Figure 8: An example of the one-and-one-half-dimensional fields found in most ter- 
minal systems and the true two-dimensional fields possible with NAPLPS. 


options available to the user for 
entering information into fields 
become merely terminal-dependent 
features. Terminal manufacturers are 
thus able to provide unique input and 
editing facilities to distinguish their 
products. 

No facilities are available in 
NAPLPS to specify the type of data 
that can be entered into a field. Many 
data-processing terminals now forbid 


you to enter, for example, alphabetic 


information into a numeric field. In- 
‘contrast, the spirit of NAPLPS is to 


allow free-form user input. 

Someday host computers may be- 
come smart enough to know that 
"100," "One hundred," and "1 hun- 
dred" all mean the same thing. 
NAPLPS will be ready to accommo- 
date this capability when it becomes 
available. 


NAPLPS has many other powerful 
features. It is impossible to cover all 
the features in the context of this 
series of articles. As I have indicated 
in the past, anyone who wants more 
information about NAPLPS, or who 
is interested in doing serious work 
with NAPLPS, should obtain a copy 
of the specification. Copies are 
available for $18 from 


X3 Secretariat 

CBEMA 

311 First St., NW 
Washington, DC 20001 
(202) 737-8888 


Next Month 

NAPLPS offers us a powerful new 
communications medium, one that 
should have a significant impact on 
the amount and the type of informa- 
tion we can exchange among our- 
selves. Next month, I will describe 
some of the advanced color capabil- 


ities and speculate on the ways in 
which NAPLPS will affect the 
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All you dBASE П hotshots 


are about to get what you 


deserve. mm-- 


You've written all those slick 
dBASE II programs. 
Business and personal 
programs. Scientific and 
educational applications. 
Packages for just about 


| 7 T i 
every conceivable informa- ШІ 


— 2) 


tion handling need. 

And everybody who 
sees them loves them because 
they're so powerful, friendly and easy to use. 

But that’s just not good enough. 

Uh-uh. 

Because now you can get the gold and the 
glory that you really deserve. 


Here's how. 


We've just released our dBASE II 
RunTime™ application development module. 
And it can turn you into an instant 

software publisher. 

The RunTime module condenses and 
encodes your source files, protecting your 
special insights and techniques, so you can 
sell your code without giving the show away. 

RunTime also protects your margins 
and improves your price position in the 
marketplace. If your client has dBASE II, all 
he needs is your encoded application. If not, 
all you need to install your application is the 
much less expensive RunTime module. 


We'll tell the world. 


With your license for the dBASE II 
RunTime module, we provide labels that 
identify your program as a dBASE II applica- 
tion, and you get the benefit of all the 
dBASE II marketing efforts. 


Well also provide additional "how to" 
information to get you off and running as a 
software publisher sooner. 

And we'll make your products part of 
our Marketing Referral Service. Besides put- 
ting you on our referral hotline, we'll publish 
your program descriptions and contact 
information in dBASE II Applied, a directory 
now in computer stores world-wide. 


Go for it. 


But we can't do any of this until we 
hear from you. 

For details, write RunTime Applications 
Development, Ashton-Tate, 10150 West 
Jefferson Boulevard, Culver City, CA 90230. 

Or better yet, just call (213) dBASE” 
204-5570. And get what you 
deserve today. 
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Virtual Memory for 


Microcomputers 


Four New Memory-Management 
Chips Pave the Way 


Not too long ago, a microcomputer 
system with 32K bytes of memory 
was considered a luxury. Because 
memory was very expensive, you 
took great pains to squeeze, pack, 
and cram programs into the small 
amount of memory that you could af- 
ford. Today, however, you can buy 
256K bytes for less than $500. And 
new 16- and 32-bit microcomputers 
feature directly addressable storage 
spaces that are 100 to 10,000 times 
larger than those found in 8-bit archi- 
tectures. Like the pauper who just 
became rich, how do you handle this 
vast wealth? 

Another drastic change in the 
microcomputer world deals with soft- 
ware. Multitasking operating sys- 
tems, high-level languages, and flexi- 
ble business software have become 
popular. The problem is now more 
complex: How do we take advantage 
of both the increased hardware power 
and the new complex software? 

Virtual-memory techniques offer 


About the Author 

Stephen Schmitt has worked for Hewlett- 
Packard and also taught at Michigan Techno- 
logical University. He is now doing a review of 
a version of the Ada programming language 
for microcomputers. 
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one answer. Virtual memory is an 
automatic system for controlling very 
big memories. But special hardware 
functions are essential for building 
such a system. And now, single-chip 
memory-management units (MMUs) 
have been developed to provide these 
capabilities for microcomputers. 

In the first part of this article, I will 
introduce some of the basic concepts 


Virtual memory is a 
powerful concept. It 
allows you to consider 
main memory to be 
very large— much larger 
than its actual physical 
size. 


of virtual memory. Next, I'll compare 
and evaluate four MMU chips that 
have recently become available: 
Intel's iAPX 286, Motorola's 
MC68451, and Zilogs Z8010 and 
Z8015. [This survey does not include 
the National Semiconductor NS16082 
MMU for the NS16032 microproces- 
sor. Because of its fairly recent in- 
troduction, the part was not 
evaluated for the review. The 


NS16082 is another interesting MMU 
that merits analysis.] Finally, I will 
discuss some implications and ap- 
plications of virtual memory in 
microcomputer systems. 


Program Folding 

Almost every computer system has 
several types of memory devices that 
differ in speed and storage capacity. 
A fundamental tenet of computer 
technology states that memory price 
is directly related to its speed. Storage 
hierarchies thus usually represent an 
effective compromise between a 
large, slow, inexpensive memory and 
a small, expensive one with high ac- 
cess speed. Familiar examples of this 
are systems with relatively small 
amounts of fast RAM (random-access 
read/write memory) and larger, 
slower, and cheaper disk-storage 
devices. 

Although the cost benefit of such a 
configuration is substantial, the effi- 
cient management of this structure 
presents a challenge. The movement 
of data between these two hierarchy 
levels should be minimal; otherwise, 
the access time for the slow memory 
will predominate over the speed of 
the fast memory. In a typical two- 
level system, main memory (MM) is 
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1000 to 5000 times faster than the 
magnetic disks used for secondary 
storage. Thus, disk accesses should be 
as infrequent as possible if we are to 
take advantage of the high speed of 
the main memory. 

Another problem is that the 
relatively small size of the main 
memory in most systems limits pro- 
gram size. An excessively large pro- 
gram must be broken into parts; each 
piece is loaded into main memory 
prior to its processing turn and 
returned to disk after execution. This 
technique is called folding or overlay- 
ing, and the task of folding programs 
is usually a job for the programmer. 
The problem is that the mechanics of 
defining separate program parts and 
adding code to control data transfer 
between main and secondary mem- 
ory are usually cumbersome tasks. 
Also, the additional folding code 
clouds program logic. Compilers and 
linkers can simplify the task, but you 
must still design the overlay frame- 
work, 

Despite these difficulties, however, 
folding operations are common. In 
fact, the word processor I'm using to 
write this article applies the concept 
twice. First, the program is too big to 
fit completely into memory and is 
divided into three overlays. Second, 
only a portion of my large text file 
resides in memory at a given time— 
the rest is stored on disk. 

As you can imagine, manual fold- 
ing consumes considerable time and 
effort (as much as 25 to 40 percent of 
programming costs). But there is a 
way we can take advantage of the 
benefits of large, sophisticated pro- 
grams without spending a tremen- 
dous amount of time manually fold- 
ing them to fit into small memory 
spaces. 


Virtual Memory: Definition 
Computer facilities that automati- 
cally fold programs and data between 
two or more memory levels are called 
virtual-memory systems. Virtual 
memory is a powerful concept. With 
it, you can consider main memory to 
be very large, much larger than its ac- 
tual physical size. Intermediate files, 
overlays, and many file-access proce- 
dures are no longer necessary. Pro- 
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gram logic is simpler and is focused 
on problem solutions, not critical 
resource management. 

The objective of virtual memory is 
straightforward: to permit programs 
with very large address spaces to run 
at MM speeds. In virtual systems, 
main memory serves as a window (or 
group of windows) onto the entire ad- 
dress space held in secondary mem- 
ory. If the window is big enough, and 
if it accurately reflects the active part 
of total memory, the technique works 
extremely well. 

The reason for this is that programs 
tend to access small portions of mem- 
ory over fairly long periods of com- 
puter time. This is called clustering or 
locality of reference. Code loops and 
manipulations of a data structure are 
examples of clusters or programs with 
good locality. A virtual system must 
detect and maintain in main memory 
only the working set of a program, 


Address space in a 
typical virtual system 
ranges from 16 
megabytes to 64 
gigabytes, enough to 
handle very ambitious 
programming projects. 


that is, those locations with high ac- 
tivity. As activity gradually shifts to 
other memory regions, these areas of 
secondary storage are automatically 
accessed and brought into main mem- 
ory. As you might imagine, a high 
rate of secondary-storage access will 
severely degrade performance. This is 
known as thrashing. 


Benefits 

Lets examine the benefits of 
virtual-memory management. Fore- 
most, it removes the limit on program 
size imposed by main-memory size. 
Address space in a typical virtual 
system ranges from 16 megabytes to 
64 gigabytes—large enough, I dare 
say, to handle even the most am- 
bitious programming project! And 
virtual systems offer other advan- 
tages: 


e Main memory is allocated automat- 
ically according to the demands made 


by a program. The user does not have 
to estimate memory allocation prior 
to execution. 

eManual folding is eliminated and 
replaced, in part, by high-speed hard- 
ware. Thus, programming costs tend 
to be lower. 

ePrograms execute correctly regard- 
less of actual main-memory size. But 
note that the execution speed may be 
affected if the fast store is too small to 
meet average memory requirements. 
eRelocation and task switching are 
enhanced indirectly. 
eMultiprogramming environments 
have greater flexibility. The problem 
of deciding the optimal placement of 
programs in a fixed-size memory is 
reduced. More programs can execute 
concurrently because only the active 
portion of each occupies main mem- 
ory. While this may induce less effi- 
cient use of the total addressable 
space, more effective use of the main 
memory is achieved. 


Having outlined the motivation for 
virtual storage, we are ready to ex- 
plore basic components of system 
design. The memory-control process 
must be transparent to normal opera- 
tion and relatively efficient. On face 
value, you might doubt if reasonable 
performance is possible, but research 
into virtual-memory behavior clearly 
demonstrates the concept's potential 
(see reference 2). I hope to show that 
some practical systems can also have 
a remarkably simple design. 


Virtual-Memory Design: 
Basic Concepts 

Virtual storage systems require a 
mixture of specialized hardware- and 
software-control policies. I will focus 
on architectural features that in- 
fluence virtual-memory operation. 
An understanding of intended ap- 
plications should aid our analysis of 
ММО products later. 

A computer's address space (AS) is 
the legal range of addresses that can 
be generated by its instruction set. 
The maximum size of this is deter- 
mined by the number of bits in the 
processor's address register. A logical 
address is a memory specification 
used by the central processor. Physi- 
cal addresses, on the other hand, 
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overall response and throughput of your Data General 
systems. Designed to look like an incredibly fast disk drive 
to your operating system, it accesses its | MB of data in 
2.5 microseconds and transfers it at 2 megabytes/second. 
Make ICOS (CS/COBOL). RDOS and INFOS streak witha 
30-day trial run. AOS/Enhancer available soon! 


Productive Software wins the race! In the race for ' 


productivity, Wild Hare gives you that extra edge by 4 


multiplying the capabilities of your Data General sys- - 
tem. Wild Hare's TSS operating system enhance- 
ments give Data General NOVA and ECLIPSE users 
the most from their system. TSS allows you to trans- 
form RDOS, ICOS (CS/COBOL) and INFOS into true 
multilingual, multi-user Time Sharing Systems. 


This state-of-the-art system accommodates up to 26 users. 
Each user can independently edit, compile and execute 
programs using the language ofhis choice, like FORTRAN, 
ALGOL, BASIC, COBOL, Pascal, Assembler and more. 


TSScombines RDOS, INFOS and ICOS compatibilities with 
AOS capabilities at a mere fraction of the cost. Try a 30- 
day trialrunand getaneven greater runforyour money. 


£ Wild Hare wins the marathon. Wild Hare has a new 
il hardware/software scheme. It allows you to take 
Er advantage of the latest hardware and software tech- 


nology, yet lets you preserve your valuable Data 
General user software investment. Our new "Hare 
Brain Scheme" is on the starting line, so watch 
for the latest solutions from Wild Hare. Our good 
ideas keep multiplying. 


COMPUTER € SYSTEMS INC. 


P.O. Вох 3581 Boulder, CO 80307 303-494-0221 TWX:910-940-2518 
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-COM-STAR FIT 


Tractor 
т" Friction 


` Printer 


+ 


oly Ф 99 


е Lowest price quality tractor friction printer in the U.S.A. е Fast 80 characters per second 
• 40, 46, 66, 80, 96, ог 132 characters per line spacing * Prints labels, letters, graphs, and tables 
е List your programs * Print out data from modem services | 


Deluxe 
COMSTAR F/T 
PRINTER — $299.00 


The Comstar is an excellent addition to any 
micro-computer system. (Interfaces are 
available for Apple, VIC-20, Commodore-64, 
Pet, Atari 400 and 800, and Hewlett Packard) At 
only $299. the Comstaár gives you print quality 
and features found only on printers costing 
twice as much. Compare these features. 


* BI-DIRECTIONAL PRINTING with a LOGIC 
SEEKING CARRIAGE CONTROL for higher 
through-put in actual text printing. 80 
characters per second. 


• PRINTING VERSATILITY: standard 96 ASCII 
character set plus block graphics and interna- 
tional scripts. An EPROM character generator 
includes up to 224 characters. 


e INTERFACE FLEXIBILITY: Centronics is 
standard. Options include EIA RS232C, 20mA 
Current Loop. {Add $20.00 for RS232) 


e LONG LIFE PRINT HEAD; 100 million 
character life expectancy. 
e THREE SELECTABLE CHARACTER 


PITCHES: * 10, 12 or 16.5 characters per inch. 
132 columns maximum. Double-width font also 
is standard foreach character pitch. 


* THREE SELECTABLE LINE SPACINGS: 6, 8 
or 12 lines per inch. 


e PROGRAMMABLE LINE FEED: program- 
mable length from 1/144 to 255/144 inches. 


е VERTICAL FORMAT CONTROL: program- 
mable form length up to 127 lines, useful for 
short orover-sized preprinted forms. 


е FRICTION AND TRACTOR FEED: will accept 
single sheet paper. 


* 224TOTAL CHARACTERS 


« USES STANDARD SIZE PAPER 


If you want more try - 


Premlum Quality 
COMSTAR F/T SUPER-10” 
PRINTER — $389.00 


For $389.00 you get all of the features of the 
Comstar plus 10” carriage, 100 cps, 9 x 9 dot 
matrix with double strike capability for 18 x 18 
dotmatrix. High resolution bit Image (120 x 144 
dot matrix), underlining, backspacing, 2.3K 
buffer, left and right margin settings, true 
lower descenders, with super and subscripts, 
and prints standard, Italic, Block Graphics, 
special characters, plus 2K of user definable 
characters. For the ultimate In price per- 
formance the Comstar F/T Super 10" leads the 
packl 


WE HAVE THE LOWEST PRICES 


We sell to customers and you save the profit 
margin normally made by computer stores, 
department stores and distributors, we are 
willing to take a smaller margin to develop 
volume. WE LOVE OUR CUSTOMERS — OUR 
PRICES PROVE IT! 


IMMEDIATE REPLACEMENT 
WARRANTY 


If your printer falls because of warranty defect 
within 180 days from the date of purchase you 
simply send your printer to us via United 
Parcel Service prepaid. We will "Immediately" 
send you a replacement printer at no charge 
via United Parcel Service prepaid. This warran- 
ty applies to ail products we sell because WE 


LOVE OUR CUSTOMERS! 

15 DAY FREE TRIAL 
OTHER OPTIONS 
ExtraRibbons .................... ... $ 5.95 
Roll Paper Holder ..................... 32.95 
Roll As 4.95 
онн 9 с geste uo como did ... 19.95 
1100 Sheets Fan Fold Paper. ............ 13.95 


Add $20.00 shipping, handling and insurance. 
Illinois residents please add 6% tax. Add 
$40.00 for CANADA, PUERTO RICO, HAWAII, 
ALASKA orders. WE DO NOT EXPORT TO 
OTHER COUNTRIES. Enclose cashiers check, 
money order or personal check. Allow 14 days 
for delivery, 2 to 7 days for phone orders, 1 
day express mail available!! Canada orders 
must be in U.S. dollars. 


PROTECTO 


ENTERPRIZES ¢ocronv.onecn 


BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/382-5244 to order 


COMSTAR F/T 

ARPT ОБЕ К GHI J KLMNOFQRASTUY Ww < у ZabcdefFfaha Jk 1 mra 
OPpar = А uvery = lleve | 
AOABCDEFGHIJFLMNOFGRSTUVWZYZabcdefshioklmnoparstuvwxzyzlz2254567890 


ABCDEFPGHIITIKLMNOPOQRS TUVWXYZ 
ABCDEFGHIJKLMNOPORSTUVUXYZ 1 2345367890 
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Figure 1: The associative mapping scheme for virtual-memory systems. The central 


processing unit specifies a memory location with a two-part logical address that in- | 
cludes a page field and an offset field. The page field provides the value used for search- | 


ing the map table. All cells in the table are searched in parallel. If a match is found, the 
selected cell's physical-address-base field is added to the offset field. A page fault occurs 
when there is no match. In this simple diagram, the second cell matches and translates 


the logical address. 


The attribute fields in the above map table are WP 


(write-protected), EN (valid main-memory page; EN = 0 only when main memory is 
not full), and U (used; recent page access has occurred). 


describe actual locations in the main 
memory. In most systems, logical and 
physical addresses are one and the 
same (as, for example, іп 8-bit 
microcomputers) With a virtual 
system, however, the size of the AS 
can be significantly larger than main 
memory. The AS may be thought of 
as occupying a contiguous area in 
secondary storage; and logical ad- 
dresses no longer correspond exactly 
to actual physical RAM locations. 

In a virtual system, main memory 
contains changing portions of AS. At 
various times, an instruction may ad- 
dress a part of the AS that is not con- 
tained in main memory. This is 
known as a page fault, A virtual- 
memory system must be able to 
detect a page fault and move the 
desired part of the AS into main 
memory. Then, when that part is sub- 
sequently addressed by an instruc- 


tion, the system must be able to trans- 
late that part's logical address into its 
present physical address in main 
memory. This is known as the map- 
ping process. Both these processes, 
page-fault detection and mapping, 
are fundamental to every instruction 
step. They must therefore be per- 
formed by high-speed hardware. 

A page fault stops execution of the 
current activity that the central pro- 
cessor is performing (e.g., fetching an 
instruction or processing operand 
data) until the absent memory is 
brought into MM. A page fault is 
similar to an interrupt except that it 
may occur partway through instruc- 
tion processing. Thus, special pro- 
cessing logic is needed to handle par- 
tially executed instructions (consider 
the problems associated with restart- 
ing a MOVE BLOCK instruction). 


In a virtual system, memory can be 
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Get the 
total 
picture. 


Improve your present computer 
zystem with a high-resolution color 
monitor from NEC. 


NEC's JC-1203 gives you the highest 
resolution you can get in a color monitor. 
And it can reproduce as many different 
colors and shades as the best microcom- 
puters can generate. Compatible with a 
wide variety of computers, inciuding 
IBM, * Zenith, Н-В" and others, including 
NEC's own PC-8000 and PC-8800. 
Compare these specs with your present 
monitor: 


12-inch diagonal screen 
RGB input signa! with TTL level 


Switchable Pos/Neg display 
characters 


80-character, 25-line display 
690 [H) x 230 [V] resolution 
BxB dots, 8mHz video bandwidth 


*Special interface required 


» 
" 


Productivity at your fingertips 


NEC 


МЕС Home Electronics (U.$.A.), Inc. 
Personal Computer Division 

1407 Estes Avenue 

EIk Grove Village, IL 60007 

(312) 228-5900 


Nippon Electric Co., Ltd., Tokyo, Japan 


Heat? EXAS LEADER in MAIL ORDER DISCOUNTS! 


TES 800 433-5184 7 
КЕ COMPUTER MEL S d 


IBM Personal Computer APPLE 


INTERNAL DISKS FOR IBM First DISK DRIVE includes controller, DOS 
Tandon Internal Disk-160K ....... SCALL RR 33, cables and manual .......... SCALL 
Tandon Internal Disk-320K....... SCALL Second DISK DRIVE with cable . $CALL 


Systems come with 180 day warranty. 


HARD DISKS FOR IBM APPLE to EPSON card and cable $1 444 $1 644 
Complete 5 Meg. Systems from ... $1550 APPLE TO GEMINI card and cable 
Multi-computer Network Systems. Z80CARD.. .. асы # SCALL yet cuenta AQ pack ыл, аца! headed 40, 
QUADBOARD FOR IBM ПАМ CARD os- cvm - SCALL Over 340,000 bile Over 730,000 bytes 
Includes 64K to 256K additional memory inter die uem А АЛАДЫ; includes TDOS Includes DOSPLUS 3.4 
Serial & Parallel Port and Calendar Clock B Graphic Printer Interface Card... SCALL ($150 value) 


Graphic Spooler Interface Card 
available wiih 16K to 64K 


PRINTERS FOR IBM 
STAR and ' "SON — 27 n8 
NEC 3550 Spinwriter . SCALL 


MONITORS 
Med Hi Res-Green Comrex ,.... $89 
High Res-Green BMC from ......... $89 
High Res-Color PGS. .,...,..... SCALL 
Matches IBM PC 
Low Res-Color-Taxon Vision 1... SCALL 
High Res-Color-Taxon Vision 1 ,. SCALL 
High Res-Green-Taxon ..... .... 5 


Fully assembled апа tested systems that are software compatible and functionally 
identical to Radio Shack units sold at computer stores for $hundreds more 


OCONTROLLER BOARDS are high quality double sided epoxy boards with gold 
plated contacts 

QPOWER SUPPLY is the finest switching type available. 

OMOUNTING HARDWARE includes power and data cables 

aDISK DRIVES are Tandon, the same ones used by Radio Shack...40 track, double 

density, with a 5 millisecond stepping rate. 


TCS MODEL ІІІ DISK EXPANSION KITS 


1 Controller, Power Supply, Mounting Hardware & Instruction. 5278 
2 Controller, Power Supply, Mounting Hardware & опе 40 track Tandon Drive §478 
3 Controller, Power Supply, Mounting Hardware & two 40 track Tandon Drive $677 
3A Kit 3 but with two 80 track drives (dual 40's) 5 

3B Kit 3 but with two 160 track drives (dual 80's) .  ..... ......... $1099 


| TCS Model 111 and Color Computer 
| Ask about the Green or Amber CRT for your customizad Model Hi 
ТҺ5-80 


Model Ill and Color Computer 


With Original 90 day Manufacturer's Limited Warranty 
Call for current pricing information on the 


Model II...Model 16...Model 12...Model 4 


All Radio Shack Equipment shipped from our store in 
Brady, Texas. 


FOR ІВМ, APPLE ІІ AND APPLE III 


SPECIFY INTERNAL/EXTERNAL 
5 megabyte hard drive .......... $CALL 
12 megabyte hard drive ........, SCALL 


5 Megabyte Hard Drive ee NM 
10 Megabyte Hard Drive .. ..... uM qe SCALL 
PU Megabyte Hard Drive . Ара. о .... Қ SCALL 


Add 5. 10 or 20 Megabytes of storage to your TRS-80 Model 1.Model Il, Model ill. 


Model 12, ІВМ, Apple, Atari, Heath. Zenith, Intertec, S100. Osborne, Eagle 
Commodore 64, Xerox, Superbrain, 289/90, DEC LSI—1 1, NEC PC-8001. and more. 


One or several computers can share AHARD DISK 
Ask about OMNINET for your Apple or IBM PC. 


Dedicated 
To Being No. 1! 


FEATURES 


100 CPS * 99% Compatible with software written 
9X9 Dot Matrix for No, 1 Printer. 

True Decenders High Res. Bit Image Block Graphics 
Super Scripsit-Subscript-Underlining Backspacing-Doublestrike-And More 
Friction and Tractor 5. 6, 8 1/2, 10, 12 and 17 Pitch 
Programable Line Spacing Free 2.3K Buffer 


Extencled Six (6) Months Factory Warranty-- FREE! 


TCS DRIVE CABINET is industrial grade heavy guage metal. safely fused. and comes 
with gold plated external connector with extender cable 


1 DRIVE in Cabinet 


40 tack single sided €——— г Я 5249 
ВП wack {dual sided 40 track) г А 5329 
140 track (dual sided BO tack \ $449 


* ая а ы à 
. к... 


Gemini 10 (9 inch Carriage) Friction and Tractor SCALL 1 DRIVE/Double Cabinet 

Gemini 15 (15 inch Carriage) Friction and Tractor. .. ку ezê aa. SOA ÛL 40 track single sided. . . $289 

Serial Interface , Eh d c wap лит ы ОУ ЛАЛ 80 track (dual sided 40 track) т айе с сы с панне $389 

Apple Card and Cable ....... E ER eral а ХӘТЕР е fon; SD SCALL 160 track (dual sided 80 track) қ 5499 | 

Commodore Menace ... 64 Û 0 шае ааа е ваат онна ЕРІНІ. 2 DRIVES/Dc bl C bi t 

Call and ask about the new High Speed» Printers By Star Micronics. ouple apine | 

40 track single sided $489 
80 track (dual sided 40 track) | 5? à $639 


160 track (dual sided 80 track) ‚ 5849 


| Drives in cabinets come assembled/tested with power supply.Order cable separately 


BARE ORNES SNEY 


40 track single sided..,...... SCALL 
BO track (dual sided 40 track) SCALL 
160 track (dial seed BO track) = SCALL 
B inch Slimtine sgi‘dbl sided . М SCALL 
‘Winchester Hard Orres 5-30 Meg А SCALL 


Smith-Corona* ТР-І 


Parallel/Serial ...... 27.9995 


TEXAS COMPUTER SYSTEMS 


COMMODORE 64 


VIC 20--DISK DRIVES--MONITORS 
DATASET TES--SOFTWARE 
ACCESSORIES 


Call For Current Pricing Information. 


PRINTERS 


TCS has the LOWEST PRICES on IN-STOCK PRINTERS 


MATRIX PRINTERS 
EPSON-MX & FX MODELS 


LETTER QUALITY PRINTERS C.ITOH 8510/TEC/PMC ‚ 
DMP 100 P.O. Box 1327 Arlington, Texas 76004-1327 
C ITOH F-10 (40 CPS 
DAISY WHEEL Il (RS) DMP 400 TECHNICAL ASSISTANCE 817/274-9221 
МЕ ee 3500 DMP 2100 ORDER STATUS 817/277-1913 
BROTHER. COMREX ANADEX 9501-A TELEX/TWX/Easylink ELN 62100790 | 


CENTRONICS 352/353 
OKIDATA PRINTERS 


PRINTER CABLES AND INTERFACES AVAILABLE. 
CALL FOR CURRENT PRICING IN N 


* 800 433-5184 


No tax out of state. Texans add 5%. Prices subject to change at any time. 
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Figure 2: The mapping-by-address (or mapping-by-register, MBR) scheme for virtual- | 


memory systems. This is similar to associative mapping except that each map cell is a 


register that refers to a page in secondary storage. In this simple example, the page field | 


in the logical address refers to register 7, which in turn refers to page 0 in main memor y. 
If register 1 had been accessed instead, a page f ault would have occurred (P — 0). Page 1 
would then be placed into main memory, probably in the space now occupied by page 
7, because page 7 has not been accessed recently (U = 0). 


divided into either pages or segments. 
A paged policy divides memory (both 
AS and MM) into equal-size blocks. 
The rationale for pages relates to the 
clustering principle. Memory activity 
occurs in scattered parts or clusters of 
the AS. By organizing storage into 
pages, you can "break out" the busy 
sections and place them in main mem- 
ory. Paging, like disk blocking, also 
implies a smaller number of data 
transfers between disk and main 
memory. 

Segments are merely pages of 
variable size. Segments can closely 
model program units because code 
modules and data structures vary in 
size (as do clusters). Trade-offs exist 
between page and segment organiza- 
tions. I'll discuss these later. For now, 
you can ignore the distinction and 
call both pages. 

Several mapping schemes exist for 
virtual systems. Figures 1 through 3 
illustrate three common techniques. 


In the examples, logical-address fields 
are composed of two parts: a page 
field and an offset field. The logical 


page number is translated into a 


physical location by the map unit. | 


Adding the offset field to this location 
forms the complete physical address. 
A simplistic memory model will be 
used to show the basic operations of 
each technique. 

Associative mapping is shown in 
figure 1. The logical-address page 
field is compared, in parallel, to all 
page entries in the map table. If an en- 
try matches, its corresponding physi- 
cal-page address is combined with the 
offset value to form the complete 
physical address. A page-fault condi- 
tion is raised when no match occurs. 
The problem with associative maps is 
that they are expensive. High-speed 
register memory with integrated com- 
parative logic is needed; translation 
has to be fast and transparent. The 
associated map has to be as large as 
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Read the 
fine print. 


Improve the output of your present 
system with a dot-matrix printer 


For good-Iooking copy in a hurry, it's 
hard to beat NEC's hard-working 
PC-8023A. This is a bi-directional 100 
CPS, 80-column printer that can operate 
in a compressed-print mode to yield 132 
columns. Speciai 2K buffer holds a page 
of data, so the unit can print while you're 
typing in something else. Compatible 
with a wide range of computers, from 
Apple’ to Zenith *. 


Compare these features with your 
present printer: 


Tractor and friction feed 


Complete ASCII characters plus 
Greek, math, and graphic 
characters 


Elite, pica, compressed print, 
proportional spacing, subscript 
and superscript 


Standard parallel Centronics 
interface, serial optional 


Prints clear original and up to three 
copies simultancously 


*Special cables may be necessary. 
Contact your local NEC Home 
Electronics dealer 


Productivity at your fingertips 


NEC 


NEC Home Electronics (U.$.A.], Inc. 
Personal Computer Division 

140] Estes Avenue 

Elk Grove Village, IL 60007 

[312] 228-5900 

Nippon Electric Co., Ltd., Tokyo, Japan 
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Figure 3: The segment map table scheme for segmented virtual-memory systems. In this 
mapping scheme, information on each segment of a program in secondary storage is 
kept in a program reference table (PRT) in main memory. The location of the PRT is 
stored in a PRT Base register. In this simple example, the segment field in the logical ad- 
dress is added to the contents of the PRT Base register (N). This refers to a map cell at 
location N + 1. In this map cell is a physical-address base that is added to the offset to 
obtain the desired address in main memory. Note that bounds-checking can easily be 
done by comparing the offset with the size field. Also, note that things can be speeded 
up by placing the most active map cells in a small associative cache memory. The at- 
tribute field SK indicates a stack segment (i.e., the offset orientation is reversed). 


the number of MM page frames. If 
you change the size of main memory, 
you have to change thé map size ac- 
cordingly. Associative mapping 
works best for systems with a large 
number of AS pages and a moderate- 
sized, fixed main store. 

Figure 2 illustrates mapping by ad- 
dress or mapping by register (MBR). 
In this technique, the logical-address 
page field refers to an array of high- 
speed registers. These registers hold 
status and physical-address informa- 
tion. Mapping by address is analo- 
gous to indirect memory addressing 
except that the registers permit very 
high processing speeds. Page faults 
are detected when the addressed 
register's "present" bit is clear. The 
problem is that every page in the AS 
requires a corresponding map reg- 
ister. Fortunately, the economy of 
conventional registers offsets the 
mapping array size. Note that the 
mapping hardware is unaffected by 
changes in MM size. For relatively 
small address spaces, mapping by ad- 
dress is quite attractive. 

The last technique I'll present ap- 
plies to segmented systems. Figure 3 
defines the operational details. This 
design is based on the Burroughs Cor- 
poration B5500 mainframe. This ap- 
proach gives you more flexibility, but 
is slightly more complex and neces- 
sitates additional hardware (for the 


Johnny's Function Keys бат! Read 


Or write. Or move a paragraph. Johnny is not a programmer, so his function keys are nonfunctional. 


“control P-S” -- simply press the assigned function key. You 
may choose from four ready-made sets of functions, or create 


can change instantly from one set of functions to another. 
Keychanger™ is CP/M compatible and presently supports 


are coming soon). Tostart your function keys working, send 
$29.95 to Computer Publishing Co., 1945 N. Fine #101, 

Fresno, CA 93727. For VISA/Mastercard orders, call 209-453- 
0777. Wordstar is a registered trademark of MicroPro; dBase ll is a trademark of Ashton-Tate. 


Supplied in many popular diskette formats. Compatible with virtually all 
terminals having function keys. California residents add sales tax. 
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For Johnny, and everyone else who wants the convenience of 
function keys, help is here. Keychanger'" replaces E 
cumbersome multi-stroke control characters with individual 


function keys, thus saving keystrokes and time. No more ғ 


custom function keys with the aid of on-screen guidance. You | | 


Wordstar? , dBase ІІМ and BASIC (other selected programs | | 
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We Have An Ace Up Our 


sleeve For You! 
Call For Sale Price Now! 


NEW! m 


s Ace 1200 


| 

] z Aco Z-80 Processors 
ө Buittm. Drive: е 128K RAM e 
ө 80ColUumns —- 


c Оп Sale Now! — 


Desktop with one 32b K Drive 
Ше Ват, S&r- & Par. Ports, 
s Monitor MS 005. 
c Multiplan 4 $2550 
Rama componente as the 
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Dataset... . , 64 
Disk Drive . ..... ... 469% 
Graphic Printer. . 319- 
16K Мет Expander 79” 
24K Mem Expander 139r, 


3 cT =N m am Sate, " 
t Expand... . 
Alron Chaeuie м” 198 d tware 


40/80 Со! w/16K.....229 сы өлке (сап)...... 34 
40/80 Со! м/64К... , 319  Trashman (сап)... 33 
Wico Joystick Delux 37  Hesmon (can) ...... 36 
me Баги... . 59 Міс Fourth{can)..... 49 

уча .. 95 Personal Jour. (аре) 26 
c—- Cable 69  Vic-Journal (tape) ., 29 


On Sal 
ЛАТАБІ 32995; 2056 
400 м/16К 


wr 229 
410 Recorder The Bookkeeper. | 194 
810 Disk Drive . 439 Тһе Entenainer, . 69 
825 Printer .......639 Тһе Educator ‚124 
830 Modem XX «X159 Тһе Programmer «4,96 
850 interface 159 The Communicator ` ae 
fed amet! Sats ted cR 

t ( m ne ety . tm 

38 by тейен” — T8  Cnn JAM . 7 
32K by Microtek 7% Тазы 7 


1010 Recorder... .79  Gor.......... ани 
Epson Cable.. 


TO ORDER Phone orders invited using Visa Mastercard 
American Express or bank wire transfers Visa MC and 
American Express service charge ol X» Mail orders may 
send charge card number tnciudeexpiration date! cashiers 
check. moray order. or personal check tallow 10 business 
daystor personal or companychecksto clear Please add 
3% 15500 minimum) tor UPS shipping nandling. and 
insurance CODs minimum 525000 with $2500 
бероѕи All equipment ts in factory cartons with manufac- 
turer warranty Opened products not returnable Restocking 


SYSCOM SYSTEMS 


New Apple 
Compatable 


zu 89 
Desktop lan . 184 
Wail SteeterbyM. L .219 


CP/M®* SOFTWARE 


Basic Interpreter'" CALL 
> Basic Compiler by М5289 
| Syste m С А L L! Cobot-80 by Microsott 539 
ACCESSORIES Fortran-80 by Microsotti 46 
Fourth Drive..... .. 279 Hayes!200Bdud, 53 SOFTWARE АРД. TE м 
Fourth Controller. .... Bg Sooper Snooler [16«) 299 screen Writer t... 103 i la d 
Rana Elite One.. 299 by Microso Magic Window аана 
Rana Controller., .. 89 Videcterm (BO col. . + SupetrText Il by Mad. ....... .. 
Micro Sci A-2 .349 EPS Keyboard ........ 319 м йды БАМ. кы с: on 
Micro Sci А-40....... 349 TheGrapplerPlus ..119 x cretary бугай амы sat Ea 
Trackball By T.G........ 48 RGB by Electrohome 219 Pro Easy W ЛАГ ШИ оу Ashton-tate494 
3" Drives by Amdek 749 Parallel Card (6' cable) 69 ONO EY Peachtree .. САН. 
New Vista Products...Calll! 2-CardbyALs....... 139 „Ег —— тен... Č L 
Versa Card.,......... 169 Тһе CP/M Card By ALS 329 General Mandger. .$09 = eO GALL 
16K Ram (2yr WNTY) 59 Synergizer By ALS....529 Visicalc БбуУ!5!@ уу» TES | Sene А 9 
SoftcardPlusByMS...449 Joystick byTG....... 46 PFS by Soh Pu Сор 09 Шай рагег 82 ..... 109 
Soficard Prem. System s In Line Bulfer , 229 Visifile by Visicotg | Ше Analyzer. . 139 
J-Cat By Nov.......... Disk Emulator (294K) 689 Visitrd/Visiptbyvisigorptge БӨӨ? Tricks ........ Ia 
CPSMuli-FuncbyMin169  Appi-Card MZ... .429 PFS: Report ..... ... dg s. % 
Micro Modem II9. , , 278  Expan Chassis by Mtn 539 DB Master..,... ‚ pecia =н...... 2 
Smart Modem.. 219 Winchester Нага Oisk CALL CALL FOR CATALOG! 
“APPLE IS A REGISTERED TRADEMARK “CP/M ıs a Registered Trademark 


J3MeIBM*IBM*IBMeIBM*IBMeI 

AST QUADRAM 
Combo Pius 64K (S/P) 349 Quadboard lI 64K , . 429 
Combo Plus 256K(S/P)639 ^ Quadboard!l256K  .669 
MegaPlus 64K (S/P) 459 Quad 512+ 64K . 389 
MegaPlus 256K (S/P) 749 Quad ki K 1049 


QUALITY COMP. 
"T 4 і " tines n 


The Columbia MPC is IBM* P/C 
Hardware & Software Compatable. 
The Price? Non - Comparable! 
Save unas and Call 


a ee Шаш” rr а-а m теңе | bs. 5м ТАТ ES A + —, 22 
3r = ke J миы | Е: rs | m 417 
2" SHI PING | Save 5 "mme ү Ramat: 559 
= OFTWARE - 
Р —_—_ sant агаш т 185 уеат56 b by Cmpvew 19 
КА YCOMP. ii á Mall Me Fg seen 3 М Чч? os 219 
By Non-Linear Systems | Peachtree _ ове C sic Boh. 


Volks Writer...... 1 peana 80 by MSc up 
Super Calc . vee @17 н... 

Easy Writer li....... 239 Easy by nver. 54 
Home Acct. Plus.... 109 themagic by ISM 
CP/M-86 by Cmpview Fa Logo ogon by Ferox .... 129 
Vedit by Cmpview... 129 asiscreen by Cu... 73 


CALL FOR CATALOG! 


-The totally portable, powerful Drof'table 
computer for your home or 
LI 2450 ө S4 Rame iwo Ghe tioppy-ditednves 


(double 9° video Феу (BO Z0 
| ттт Punier е inter Р 
SOFTWARE IN = 
e СР/М" 22% өрі далы NA 
e Perfect Water WIP Ө Pertect Cate: 


e Perfect Filer € Perfect Speller 


Commodore 64 


Color Upgraded 


ОЙ Д: a is 205 Үз 434p = ..... 589 

olor Monitor ЕЕ 

Оп Sale е ә а е э $399 Auto- Dial Tommie i2 T- TAY — -..-. 589 
System Soltware Pack 21 1256-56657 nf 449 


Complete Catalog 
Hardware/Software FREE! 


System Sotware Pack #2 (755-100-21....,.. ...... 299 


with 5" Color and 1 Oflve or 
with 5" Monochrome and 2 Drives cop 


ePr 
le 1... 


C-64 Accessorles — Т Eagle tll. —— — Ы... 
Video Pak 2-80 ...... 259 Hesmon 64 (c йы. 5 Eagle IV < getup m Pe peer 4699 
Video Pak BO ...... .159 Heswriter 64 (cart File tO... EMEN M SSS., ... 2450 


IEEE Adapt. by MS... 89 Ноте Journal (tape). . 


New Еадғ- 1600-8086 Мюгортосевеог Call" 
Viac (adapt any cass) 45  DataCalc (tape)..... 


Free Brochure 


TERMINALS MONITORS : PRINTERS 
TELEVIDEO TARON 4. OKIDATA 
ТУІ 910 NTC & RGB Vision I... , ET 3+ 128-92 , 549 
ТУІ 910 Plug, . .. Boge «RGB Vision lil eie mee ан 2350 
Ту! 970. . 5 " "nm Amber ! 720 Microline 4 
AMDEK SS 
Videns 300 
Viewpoint А-2 =. wel. 
сати А8 ыы аа ач Color! . 
Viewpoint 60 T. 718 Color II 


CALL FOR COMPLETE CATALOG 


tee tor returned merchandise Equipment subject to price 
change and availability Retat pricesdifferfrom тай order 
prices 

$40 00 min purchase *With prepaid cash orders 
“Exclude certain printers & monitors & foreign orders 


SPECIALTIES 


CS (619) 579-0330 
For APO and FPO - add 10361525 00 min for postage Calif 
residenisadd696 Sales Tax! Include phone number credit MAIL TO:1251 BROADWAY 


Cards nol accepted = 
Foreign Orders - include 3% handling shipped airireight EL CA JON, CA. 92021 


collect credit cards not accepted 


"COMPUTER 


Memory 
Structure 
(Segment 
Field Abbreviation Description vs Page) 


Present Р Indicates if page is present Both 
in main memory 
Used U Indicates if page has been Both 
recently accessed 
Dirty Indicates if page has been Fixed-page 
modified 
Type Various page properties 
Head-protected Both 
Write-protected Both 
Executable code Both 
Shared Segment 
Stack memory Segment 
Overflow warning Both 
Size size of segment Segment 
Priority Indicates task priority or sys- Both 
or mode tem context to permit access 
Virtual Time of last access to page Both 
time 
Task ID Identifies task(s) that owns Segment 
the segment 
Fix i Indicates that page is not to be Both 
replaced 
/О Protect or hold page for Both 
access input/output 
Enable Indicates valid pages for access Both 
(when main memory is not 
full) 


| Table 1: A summary of the control and status information-used by virtual-memory 
mapping units. Most mapping schemes use a subset of these different attribute fields. 
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Figure 4: A graph showing how the page-fault rate (i.e., the rate of accesses to pages 
not present in main memory) is related to the size of main memory. The operating point 
is the memory size sufficient to hold a program's most frequently accessed routines—its 
working set. Adding memory past this point has little effect on the page-fault rate. Of 
course, as the needs of a program change, the operating point will shift. 
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segment-size field and the program 
reference table or PRT). A segment 
field replaces the logical-address page 
field. You can have any number of 
system segments; MM and AS sizes 
do not constrain the choice. Transla- 
tion is similar to mapping by address. 
The program reference table contains 
the size and location for each seg- 
ment. It resides in main memory for 
two reasons: (1) to allow a large 
number of segments, and (2) to avoid 
the high cost of registers that would 
be wide enough to hold extra map- 
ping data. The table acts like map- 
ping registers, with the segment 
field—not the page field —providing 
the index address. At first glance, it 
looks as if the scheme is twice as slow 
as the others because every reference 
needs two memory accesses (one for 
the PRT and one for the actual data). 
But this problem can be handled by 
putting a small buffer-register set in 
the MMU. Keeping copies of the most 
active PRT entries in this high-speed 
buffer greatly increases mapping 
speed. 

Besides translating addresses, map- 
ping units also provide other func- 
tions. They hold information to aid 
memory management and data pro- 
tection. Table 1 is a list of informa- 
tion found in various mapping sys- 
tems. Each virtual system uses a 
subset of these items, determined by 
the particular mapping scheme used 
and the memory-control functions. 

Up to now, attention has centered 
on the hardware aspects of virtual 
systems. Now, let's consider the 
memory-management and software 
requirements for virtual systems. 


Paging Policies 

As mentioned previously, a mini- 
mal amount of secondary-storage ac- 
cess is central to a virtual system's 
viability. Figure 4 shows a graph of 
disk activity versus main-memory 
size allocated to a program. From the 
graph, we see that given enough main 
memory, disk access approaches 
zero. However, a primary aim of vir- 
tual memory is to provide a huge ad- 
dress space while minimizing expen- 
sive main memory. To satisfy both 
conditions, you must operate at a 
point just below the "knee" of the 
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curve (labeled operating point). The 
locality principle states that the 
amount of MM needed at any given 
time is but a small portion of AS. 
Hence, if you keep the active cluster 
or working set in memory, thrashing 
and main-memory needs are mini- 
mized. 

Sounds simple, doesn't it? Alas, a 
few minor problems "gum up" mat- 
ters. For openers, measuring a 
system's working set is a dynamic 
process. The size and contents of a 
working set change rapidly. Keeping 
track of working sets involves con- 
siderable time, resources, and prob- 
lems. Just how is this working set 
determined? At what times do we 
change the working set to reflect 
locality movement? What happens 
when several programs are running 
or there is program I/O? AII these 
problems are handled by a paging 
policy. ; 

Basically, a paging policy does 
three things: 


e Fetching—decides when to transfer 
pages from secondary storage to main 
memory 

e Placement—determines which MM 
page frame should hold the fetched 
page 

ө Replacement—when main memory 
is full, chooses which MM page frame 
should be replaced by the fetched 


page 


In regard to fetching, research has 
found that demand paging is general- 
ly best. When a page fault takes 
place, you fetch the desired page from 
secondary storage. The placement 
decision is resolved automatically by 
mapping hardware. The last issue, 
however, choosing which page to 
replace, is the hard part. The replace- 
ment policy affects how well we ad- 
dress the other concerns mentioned 
above. 

Page-replacement techniques, 
which determine the set of main- 
memory pages, are all approximation 
algorithms. This is so because you 
can't calculate the best page to 
remove without some future knowl- 
edge of which page will be required. 
The optimal algorithm (OPT), or 
Belady's algorithm, replaces the ac- 


tive page that is next referenced the 
furthest into the future. Even though 
totally impractical, it is a benchmark 
for comparing other techniques. 


Page-Replacement Algorithms 

Virtual-system performance is very 
much dependent on the page-replace- 
ment technique that is used. Because 
the process selects departing pages, it 
indirectly determines the pages re- 
maining in main memory. If the algo- 
rithm closely models a system's actual 
working-set memory demand, few 
page swaps will result. Algorithms 
usually base removal choices on prior 
reference activity, because the local- 
ity principle implies that past 
behavior approximates future needs 
(at least over short time periods). 

Here I will discuss four specific 
page-replacement algorithms: Least 
recently used (LRU), Clock, Gener- 
alized working set (WS), and WS- 
Clock. 


The LRU Algorithm 

This page-replacement policy is 
conceptually related to the optimal 
algorithm. Instead of selecting the 
page with the furthest time until next 
access, you pick the page whose last 
reference occurred longest ago. If not 
used for a long time, the probability 
that the page will soon be referenced 
is small. When a page fault happens, 
you scan the map cell for each page 
and replace the page having the 
smallest (oldest) virtual time. 

To implement LRU, the memory- 
management hardware must support 
two features: a virtual time register in 
the map unit and the ability to update 
the page access time during address 
translation. The time register should 
be wide enough to ensure sufficient 
resolution. In addition, the necessity 
of associating a time stamp with 
every memory reference dictates 
high-speed logic and added map com- 
plexity. 

The LRU algorithm works well. Its 
performance is much better than that 
of an arbitrary replacement policy or 
many other paging policies. But 
because LRU is a global policy, it can 
exhibit anomalies in multitasking sys- 
tems. For example, global LRU tends 
to save pages of the task last executed 


The ultimate under $1000 printing machine. 


SS 


>» 


77 
Г 


2 


Е: f "cM ‘he 


5 
4 


пата attachments Іеї you use 20 aer in matr 


d 


ame it. this тап-гогатоггт, letternead, си 
| | Ил сут ал Та т XN. | » | v г . 
HUI | neets or continuous ol JASE | ә | 


Je pu VOU ne vvor( Ihe co ntrol panel. 2 > m enu 


л 


elect for machine con 


| Cw EIL оз | ҒҒ” Pay АЛЫСТА, 
ers, proportional spacing, When youlookunderthe hood, 8307 " 
; ev Жи ук N а ШЕ Re : 
ee what is meant by “solic ent, Wash 
A Ta . 


3S АНАР minm AME LI 
АЧУ АЈ 2 Jis ION. And the | /1 | 


ғ — '—Ó 


АЛ ENTRAL EAST 


| | for nation Si ste 15 Con puterr пах; 
| Єз! Distri! " 249) »1 ЖТТ (904) 878-: 121 


| E 
= 
iiy "к so 
"a 
Y 
=] 
سا‎ 


TETA NFA ine Digital Solu nns 
AacNeil, ir Digital Solutio! 
381-1 Naybern | f Sep (404) 955-4482 
90 n n ; - ا‎ ы “Оз ыз жс NC є 

| d Lr 23ysSprin Micra Distr ibutors ы) 
Veste 17, = fale 4A "^n ACCE -m T m pP АҒ; 


OT d њеч. ] on N оп: wide 
я ay | 214) 6 : 301) 468-645 
- ^ ‘ 


4 Р 4 - و‎ E. ч E | = B [ | 
Tek-Aids Hanser R dug TS ail-Mark Electre nics 
Т T ч түз R, At n»n m ETE PNG ۴ "m 747. 
: АО! | L a P le C 12 B ^). 4 в! (20 i G52 7055 (214 34.3 500 
7: 4 344 - і A 


and favors jobs with smaller locality; 
low-priority tasks and large programs 
may experience reduced throughput. 

Computer systems using LRU in- 
clude the.CDC Star-100 and the 
Multics drum-to-disk control. Micro- 
computer MMU parts lack the hard- 
ware mechanisms needed for a “pure” 
LRU policy. 


The Clock Algorithm 

This algorithm is a variation of the 
LRU algorithm. Main-memory pages 
are logically ordered in a circular list. 
You can envision each page as a unit 
marking of a clock face. A pointer or 
hand always points to the last page 
replaced. On a page fault, you ad- 
vance the pointer clockwise to the 
succeeding page. Then you check and 
clear that page's used bit. If the bit 
was set (ie. the page was used 
recently), scanning continues; other- 
wise, the frame is not recently used 
and replaceable. If the replaceable 
page has been changed (or dirty), you 
must schedule it for transfer back to 
secondary memory. Scanning stops 


when a clean, not recently used page 
is found, and the pointer is left at the 
chosen page. A replaceable page is 
not processed if accessed before the 
disk transfer. 

Studies indicate that the Clock al- 
gorithm closely simulates LRU re- 
placement, and the hardware needed 
is inexpensive. As implied above, 
only 2 flag bits per cell are required 
(changed and used). Software com- 
plexity and overhead are small. Cal- 
culations are trivial and the average 
number of scans per page fault is a 
fraction of total map size. Many suc- 
cessful mainframe systems, including 
the IBM 370 and Multics, use Clock 
algorithms. However, you should 
note that deficiencies of LRU apply 
equally to Clock. The technique of- 
fers a simple mechanism and good ef- 
ficiency; but, as you shall see, other 
paging algorithms exhibit even better 
performance characteristics. 


The WS Algorithm 
This page-replacement algorithm 
represents the most practical policy 
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Circle 461 on inquiry card. 


according to empirical studies. WS is 
so named because it approximates the 
working-set locality model. In WS, 
any page referenced within a specified 
time (designated as O) is regarded as a 
member of the working set. Real 
working sets of course have variable 
durations, but if the WS time-control 
value (O) is properly chosen, a real 
working-set model can be closely ap- 
proximated. 

I will briefly highlight WS opera- 
tion (see reference 1 for details). The 
WS policy defines a working set (W) 
to be those pages of the AS that have 
been referenced within the previous O 
time units. In order to determine 
when a page (p) in main memory is 
no longer in W, and thus is replace- 
able, we need two things: (1) a pro- 
cedure to calculate a time value (L) 
equal to the owning task's current 
execution time (ET) minus the last ref- 
erence time for every AS page, 
LREF(p), and (2) a scan mechanism to 
check for values of L greater than or 
equal to O. Calculating L can be done 
with page-frame counter registers. 


, When the page is accessed, its counter 


register is cleared. Then, at fixed in- 
tervals, a global broadcast pulse in- 
crements all the counters. The scan 
operation can run at various times 
(e.g., at fixed intervals or when a 
page fault occurs). Pages marked as 
replaceable become part of the avail- 
able pool (AP). The page-replace- 
ment algorithm merely selects some 
page from the AP and replaces it. If 
the AP is empty, the system must sus- 
pend a task to free pages. 

Although WS accurately models 
dynamic-memory demands, the com- 
putational overhead and extra hard- 
ware support it requires diminish the 
algorithm's viability. Space for the 
LREF(p) field can effectively double 
page-table size. Moreover, the 
counter mechanism is relatively ex- 
pensive. Scanning requires inspection 
of each map cell at regular intervals, 
and AP maintenance adds more con- 


| trol functions. On the plus side, the 


local scope of WS enforces more con- 
sistent multitasking management. 
And pure WS simulations perform 
better than other policies. Research 
systems have implemented practical 
WS schemes and observed substantial 
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improvements over Clock tech- 
niques. The parameter © allows you 
to “tune” a virtual system for dif- 
ferent applications. Also, investiga- 
tions have found that use of the con- 
stant value © deviates less than 10 
percent from an optimal WS. 

WS is technically appealing, but 
design difficulties detract from its ad- 
vantages. Like LRU, classical WS is 
impractical for microcomputer ap- 
plication. But the next technique 
surveyed approaches WS  perfor- 
mance and is feasible for microcom- 
puters. 


The WS-Clock Algorithm 
WS-Clock combines the best prop- 
erties of Clock and WS. Additionally, 
the new strengths offset some prob- 
lems of the separate procedures: 


ethe extra scanning required by WS 
is replaced by a simple Clock mech- 
anism 

eWS-Clock is a local policy 
eLREF(p) registers are needed only 
for main-memory pages, not for 
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every AS page 
ethe available pool 
eliminated 


(AD) 


is 


This algorithm organizes page frames 
in a circular list like Clock. The clock 
pointer identifies the page replaced 
during the last scan. When a page 
fault occurs, the scan advances clock- 
wise to the next page. The used bit is 
checked and cleared. If the bit was 
set, you reset the page’s LREF(p) to 
the owning task’s accumulated execu- 
tion time (ET). Otherwise, if the used 
bit is clear and if L = ET — LREF(p) 
> = Ө, you remove the page from 
W. If dirty, a replaceable page is 
scheduled for disk transfer and not 
replaced. Scanning halts when you 
encounter a clean, replaceable page. 
WS-Clock approximates WS re- 
placement, and W for the two policies 
becomes equivalent when the task ex- 
ecutes for Ө units of time. Perfor- 
mance differences appear negligible 
and can be ignored. Thus, WS-Clock 
approaches WS behavior with a sig- 
nificantly simpler mechanism. The 
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average number of frames examined 
per page fault compares favorably 
with WS. And to implement WS- 
Clock, you need minimal map hard- 
ware: a used bit, a dirty bit, an LREF 
field, and a task ID descriptor. 


Multitasking and Load Control 

In a multitasking system, virtual- 
memory management must coincide 
with general resource-sharing 
policies. The problem is that in a 
dynamic multiprocessing environ- 
ment, wide variations in program- 
ming level and memory demand oc- 
cur. Every active task consumes a 
portion of total memory (in both MM 
and AS). At some point, adding 
another task will push MM demand 
past the ideal operating point in 
figure 4 and trigger the onset of 
thrashing. Left unchecked, through- 
put diminishes rapidly. Accordingly, 
you must either prevent the "over- 
commitment'" of memory or 
recognize the condition and make 
corrective adjustments. This is done 
by a load-control policy. 
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SUPER MATH (#14) Orillyourselt on 
addition, subtraction, multiplication, and 
division with five levels of difficulty. Each 
problern graphically depicted. 


THE HOME IMPROVEMENT 
PLANNER (#29) Store up to 20 room 
measurements (length, width, height), 
computetotal area in each (wall, floor), 
estimate costs of painting, wall papering 
and carpets and draw house blueprints. 


software savings, rip ol 


Tes! yourse on the fifty states and their 
Capitots. Three options of review are avala- 
bie. (1) States, you provide capitols. (2) 
Сарйон, provide states. (3) А mix of states 
and capitots 


Take control of highly maneuverable light 

aircraft. With full controls, instrumentabon 

and navigational әкі to avoid hazards in 

landing. win, if you can accumulate $50,000 in 


(WT) Sa levels. AS the legal moves naud- 
ing casting and enpassant. Keeps з sepa- 
rate record of plays made for easy reference 


the computer. 


BACKGAMMON AND DICE (#8) 
A perfect blend of chance and skill. Uses 
machine code to choose its moves. Full 
game including graphics board, rolling dice, 
and double cube. Play the cornputer or 
another opponent, 


THE CUBE GAME (#9) The cube 
can be displayed in three views: (1) Solid; 
(2) Two-Dimensional (untolded); and (3) 
See-thru cube (3-D). You start with the 
cube solved, set it up any way you like, or 
pick up from a previous session. 


REAL ESTATE INVESTMENT 
ANALYSIS (#30) Two different invest- 
rnent strategies. The first selection allows 
the user to choose between renting or buy- 
ing. The second selection consists of a 
detailed analysis of the rental investment 
property. 


PINBALL (#35) Plays ke rea! pinball 
completa vath tippers , Dumpers , f кіре,” 
bonus points and more. Uses fast, efficient 
machine code to choose its moves. 


Bull rb bear? This realistic simulation eis 


you analyze information, buy and sell 


FORTRESS OF ZORLAC (#36) 
А super fast game in wich you am the 
commander ol а feet of spaceships. Your 
mission is to rid the galaxy of the dreaded 
Play another opponent or match wits with aen, ZORLAC. 


ATOR THE ABC GATOR (#33) 
Designed to teach recognition and sequence 
of the alphabet. Combines computer 
instruction, music and video games, 


SPACE RAIDERS, BOMBER 
(#5) Timex/Sinclair version of the popular 
arcade games full of bornbs and rockets 
and collisions with skyscrapers. 


FROGGER (837) Plays like the 
arcade game. Hop the frog over traffic, 
snakes, crocodiles, and treacherous diving 
turties before Gime runs out. 


this ad. 


Sinclar? the company that invented the world's 
most affordable computer, has invented a way for 
you lo order the most affordable software—nght 
from your home! 

You've never had this wide a selection before. 


Only A or Timex T TS1000 owners наго занта 
The more you buy, ће more you save. 
A serious Sinclair software offer. 

irst cassette you buy , you buy at normal 

Cost: 51500. Ie cassette t] 


ata 
how much you save, 


Savings. 
The list below 
eae ca Doe uch UL oan e 

You were smart to buy the ZX81 or the 
TS1000. Youll be even smarter to take us up on 
this software offer. All cassettes listed at left work 
on both the ZX8I and the TS1000. All cassettes 
are 16K, which means you need the 16K Memory 
Module (If you want more information on this 

DONET ыныр nse e 
Ested below) 

But don't delay. This is a limited time software 
offer while supplies last. 


How to order today! 


~ Just call our toll-free number and use your 
MasterCard or VISA. Or send this ad with a 
Oe Ny nee It's as easy as that. 
i} sol tree: B00-543-3000. Ask for operator 
anh cal SI T2 OO, operator 509. 
ing. Phones open 24 hours a day pede 
lf simply ا‎ ana eee: 
wan 
call, arte Sinclair Research. Ltd., 2 Sinclair 
Plaza, Nashua, NH 03061. 
(Sorry, no refunds on software. Defective 
cassettes will be replaced.) 


Call toll free 


e А Plaza, Nashua, NH 
03061 


Check the boxes of all و‎ i лі 
cassettes you want at left. ` encosed 


PUB inthe space beside total for your total payment | 
I cassette: $15.00 | Plus Shipping/Handling $5.00 
] 2 cassettes: $25.00 


О 0056500 $35.00 
(save $10.00) 
П4 nra $45.00 


State Zip 


Sinclair | 


"Sinclair cheeky із the brar of bezh the DOR] and фе Terex Sinclair 1000. 


Memory Structure 


Function or 


Characteristic Segments 


Flexibility 


and so on 


Hardware 
requirements 


VS(1) systems 
VS(n) systems 


high 
Better security 


VS(n) designs 


Mapping unit 
Map-register 
size 
Table size 


fields 


Memory 
management 
overhead 


+ Can model pages, has more = 
design options, promotes 
protection, data sharing, 


Cost and complexity fairly 


Segments are mandatory for 
More space needed for size 
Fewer frames needed if 


segments are large 


Extra logic needed to close 


Fixed Pages 


Lessens "tuning" options, 
trade-off exists between 
efficient I/O blocking 
and memory waste 


Lower cost, simpler hardware 
+ Simpler design 

Not applicable 

Minimal 


Larger pages result in 
memory waste 


Placement simple 


“holes” апа to manage 


extra attributes 


Allocation 
policy 
Protection 


size 


attribute fields 
Sharing Direct support 


МО efficiency 


Memory usage 
Internal + 
fragmentation 


External 0 
fragmentation 


Page-fault rate 


None 


collection" 
+ Lower rate 


Table 2: A comparison of the relative strengths and weaknesses of segmented and 
fixed-page memory organizations. The +/— column indicates approximate merit: 
(+) good; (—) poor; (0) okay or does not apply. 


Load control is sensitive to page-re- 
placement strategy. Local strategies 
estimate each task's independent 
memory needs and allocate sufficient 
main storage to hold the locality set. 
Global page-replacement strategies 
discriminate in favor of the most re- 
cent task's memory set and can lead 
to thrashing. 


System Design: Issues and Options 

Virtual memory reflects a com- 
posite of hardware, resource manage- 
ment, and programming processes. 
We now turn our attention to alterna- 
tives that can affect overall micro- 
computer system design. 


VS(1) 
A fundamental system decision is 
whether you treat the large virtual 
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Make segments the desired 


Superior —facilitated by extra 


Depends on segment size 


Can reclaim with "garbage 


More complex, but no main- 
memory waste 


Pages do not correspond to 
program "objects" 


Much harder 

Facilitated by relating page 
size to disk block size 

Some main memory wasted 


None 


Depends on page size 


address space as a shared resource 
divided among the several active jobs 
or whether each process is provided a 
separate AS. The first class, termed 
VS(1), extends the idea of a conven- 
tional operating system where super- 
visor, system resources, and user 
tasks occupy one large address space. 
Software compatibility with non- 
virtual systems is a major benefit of 
this system. System complexity is 
minimized and a single mapping table 
can define AS structure. 


VS(n) 

VS(n) systems give each executing 
task a unique AS. To support this fea- 
ture, every job has its own mapping 
table. Typically, а mapping-table 
origin register (MTOR) points to the 
mapping table of a running task. 
When switching tasks, you change 


the MTOR and reload the mapping 
hardware. A VS(n) system gives you, 
in effect, several virtual machines, 
each using the same -physical re- 
sources, running concurrently. VS(n) 
systems also give you improved 
system integrity and data protection. 


Page Size 

An important design consideration 
is block memory structure. If you 
select a fixed-page structure, you 
must determine the number and size 
of page frames. Secondary storage 
transfers data in fixed-size units. 
Hence, for efficient paging memory 
frames should be an integer multiple 
of a disk block. Big pages reduce disk 
overhead and map hardware. On the 
other side of the coin, however, a 
large number of small pages lowers 
page-fault rates and increases the 
number of locality sets. Some com- 
promise is in order. My research in- 
dicates that 1K- to 4K-byte pages are 
considered optimal. 

A segmented address space reflects 
programming features such as scope 
rules, data encapsulation, modulari- 
ty, and so on, Pages, being constant 
in size, usually waste some memory, 
a condition termed internal fragmen- 
tation (e.g., a 5K-byte program takes 
two pages in a system with 4K-byte 
pages—3K bytes are unused). Al- 
though segments avoid this problem, 
they are prey to a form of waste 
called external fragmentation. 
Because variable-size units are 
allocated, program termination 
leaves holes of unused space. You 
must close up these areas periodically 
to provide sufficient space for large 
segments. Consequently, the pro- 
cedures to reclaim these holes add to 
operating overhead. In general, 
segmented schemes offer more flexi- 
ble designs while page organizations 
make for easier memory manage- 
ment. Table 2 summarizes trade-offs 
between page and segment organiza- 
tions. 

Many other topics related to vir- 
tual memory have not been covered: 
operating-system interaction, I/O 
considerations, page locking for non- 
swappable memory, disk-access 
properties, and more—the subject is 
rather deep. However, the topics 


SANYO PLUS 


іне So ; 
"O Mr қаж», 
Peu mtr uperonıng bom en T еа ееп" 
- "adipe 


A $2000 computer, with $2000 of softwore, for $1995. 


The Sanyo Plus consisrs of a Sanyo МІС-1000 computer with a built-in 12" high-res. 
green phospher 25x80 display. The detached keyboard features 5 special function 
keys and a 10-key pad. The Sanyo Plus comes complere with o parallel printer por, о 
serial communications por and room for three additional cards. 


Plus you receive o second drive for a total farmotted disk capocity of 624K. 


Plus we now include over $2000 worth of software including CP/M® 2.2, Sanyo Basic, 
WordStar 3.0 with training guide, Mailmerge, SpellStor CalcStar, InfaStarand a games 


disk. We tharaughly integrate and test each system, and generate work capies af your 
software. 


Plus you get a 300 baud direct connect modem, with cable free madem software and 
a one-month subscription to The Saurce.Tm 


Extended warranty available. Five module business software pack: $99. 
Sonyo Minus: One drive system $1649. 10 MB. Drive system $3695. 


TELEVIDEO | 


Qur tech's favorire systems. From the 
lowest priced J-user systems with either 


Now bocked locolly by T.R.W. Duilr-in 
CAT, detachable keyboord, dual floppys 
w/750K formatted copociry, 64K, CP/M 
ond more. Special: Telesolurions — 
MNA ТМ and CalcStor TM w/sysrem 
802 w/CP/M® ....... $2669 
803 w/CP/M® $1898 
806 (20 Mb) $5149 
TS 16026 e PONTO 


2 or 6 MG. storage. to 40MG. 8-user 16 
blt systems. 


Add terminals. printers, ond software 
ond we con fully test ond configure your 
system or low prices, Dock nationwide 
һу Moore Syarems Service. 


Series 5-45D ................ $2195 
Series 5:50 , ; $3995 
58000-40 ....................... 95575 
8600-12 ..................... 29465 


New from DEC- microcomputer designed 
for the professional. Natlonwide DEC 
service and rellability ore srondord. Free 


spreadsheet softwore with each system. 


Bridge the 8 bit/ 46 bit gulf witho system 
which runs doth. 


Rainbaw 100 system ........ call 
Professional 
325 sySfem а н FCO! 
Professional 


Prices naw include free burn and test. 
We worranty each unit for 90 days from 
the day you receive It (nor 90 doysfrom 
the day we receive it). Coll for prices on 
compotible software ond hardware. 
Advantage 

64K Quad .................. 
Horizon 64K Quad 

Advantage 


816 (23 Mb) ............. $6298 350 system esse call 


BOOKS vienna РОДИ 


" TERMINALS ` 


Series 5. 0000, systems include МР/М wI5 МЮ 


Zenith, Morrow Micro Decisions .............. 


= ^ X 
dam, [Scottsdale Syste Ms 


617 N. Scottsdale Road, Suite D, Scottsdale, Arizona 85257 


= (602) 941-5856 — 


Call 8-5 Mon.-Fri. 


Okidaro 82A ............ s 
Okidata BIA ................. 
Okidata 84 .................... 
Okidata 92 „n MNT. 
Okidata 93 ............ пар. 
| Tally 160L | 
Microprism 480 


Wyse 100 ............ $699 
ADDS Viewpoint JA* .... $479 

` Televidea 910 $579 
Televidea 925 .......... $735 
Televideo 950 $927 
Televidea 970 ....... $1044 d 
Zenith 2-19 |... .. .... 5689 Epson, FX. 100 ................... 
Zenith ZT-4 _............ $459 


Г ЧИ ee __SERVICE/ ORDERING HIGH SPEED 
Hozeltine Espirit W سس‎ $549 INTEGRATION: Prices fisted ore for new equipment in foctory soled boxes with monutogune' s Prism 132 " ta 
Hazelrine Espirit Hl ........ $750 waranty, We will pretest your equipment, integrate your system. configure your software, provide ed ы! Е уға ҚА e 
Qume Eom odditionol charge. — 2 


.. call ipecial cobles etc., for an „ Col for peices. 
| ORDERING: MAIL ORDER ONLY. P for cosh, No C.O.D.'s. We sell 20. nia шне 
: . Prices listed оге for cosh. No C.O.D.'s. We sell on o net 

HOUSTON INSTRUMENTS basis to Fortune 500 companies and Universities Charge cards odd 2%. Prices subjed to сне. 11-810 Basic ................. 
product subject ro ovallobility, AZ residents odd 5%. Pers onal checks take 3 weeks to cleor. 0-20% LETTER QUALITY 
restocking fee for rerumed merchandise, Shipping esto- producrs are F.O.D. polat of shipment. CP /M Diablo 620 
ond МР/М ore registered modemarks ol Digital ream NEC 3540 prassa taats suenan 
SOFTWARE: We seil all popular Ф/М programs at discount. Software sold only with systems not | NEC7710 2... 
worrontied for suitability. 


The new beu seiling dor matrix printer. rm in letter quolity 

100 cps. friction, mocno ond юй feed. сіз. graphics 

Grophics, 180 doy wonranty, 2.5K wd. рн, 
and much more, 


Gemini 15... 5460 
Gemini 10 ........................ $954 


MEMORY-MANAGEMENT UNITS 


Intel 
iAPX 286 


0-1.5 us 


FUNCTIONAL 
CHARACTERISTICS 


Address-translation 
delay (10 MHz) 
Supports multiple No 

MMUs? 
No. of MMUs neededto 1 
map address space 
No. of unique address 
spaces possible (no. 
of users) 
VS(n) support? Yes 
Priority levels 4 
User/supervisor No, uses 
modes available? priority 
levels 
Yes 
Special 
instructions 
None 


Unlimited 


Data’ sharing? 
MMU control method 


Fault restart data 

Control and status 
attribute names 
(dash indicates not 
supported) 


Present 

Used 

Dirty 
Write-protected 
Read-protected 
Executable code 
Shared 

Stacked memory 
I/O access 
Overflow warning 
Virtual time 

Task ID 

Fix 

Enable 


таюы ® 


Motorola 
MC68451 


100 ns 


Yes 


Yes 

VO МО ПО 
program 

Limited 


Zilog 
Z8010 


60 ns 


Zilog 
Z8015/PMMU 
70 ns 


Yes Yes 

2 Depends on 
MM size 

8 8 


Partial No 


0 
Yes 


Limited No 


program 
Moderate 


program 
Extensive 


DIRW 
DMAI 
DIRW 
(Yes) 


Valid 


Table 3: A comparison of the functional characteristics of the four surveyed 
memory-management units. 


covered should give you the perspec- 
tive to analyze the capabilities of the 
new memory-management units for 
microcomputer virtual-memory 
systems. 


Memory Management 

The need for a memory-manage- 
ment unit (MMU) derives from two 
concerns: efficient control of large 
memories and support for multipro- 
cessing environments. We can sum- 
marize the major goals of memory 
management as follows: 


eMemory allocation—Allocation 
policies determine what portions of 
memory are committed to particular 
tasks. Address translation allows you 
to treat physically separate blocks as 
logically contiguous. Dynamic 
allocation, which adds memory dur- 
ing execution, is a valuable feature. A 
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virtual system’s large address space 
makes allocation less of a concern. 
eProgram relocation—Relocation 
hardware permits a program to load 
anywhere in physical memory with- 
out changing the logical addresses. 
Systems that swap tasks to disk may 
need to relocate a program when it’s 
reloaded. 

eProtection—This prevents inadver- 
tent or unauthorized destruction of 
data. Also, one task cannot interfere 
with another's operation. 

e Data sharing— Controlled access to 
common data or code. 
eMultitasking—Several tasks can 
logically occupy main memory dur- 
ing a given time frame. 


Virtual memory is just one of 
several approaches to memory man- 
agement. Another approach is 
dynamic mapping, a technique used 


to extend the address space of limited- 
address machines (e.g., the HP-1000 
or DEC PDP-11 minicomputers). 


A Survey of MMU Chips 

The main thing we'll look for when 
examining these MMU products is 
how well they implement virtual- 
memory concepts. We'll review four 
products: Zilog’s Z8010 and Z8015, 
the Motorola MC68451, and Intel's 
iAPX 286 processor/MMU. The 
Zilog chips are to be used primarily 
with the Z8003 16-bit microprocessor 
for virtual storage. The MC68451 
MMU is designed to work with the 
soon-to-be-released MC68010 pro- 
cessor. Finally, the iAPX 286 rep- 
resents a combination of both an 
8086-compatible processor and an in- 
tegral memory-management unit. 

The Z8010, MC68451, and iAPX 
286 feature segmented-memory archi- 
tectures. The Z8015, however, is de- 
signed specifically for a fixed-page 
virtual-memory system. All four 
units support a 16-megabyte 
physical-address space. Logical- 
address spaces range from 8 mega- 
bytes for the Zilog chips to a whop- 
ping 1 gigabyte in the iAPX 286. 
Tables 3 and 4 compare the basic 
properties of these chips on a point- 
by-point basis. As the tables show, 
there's quite a bit of diversity. For 
each MMU, I'll point out its unique 
characteristics, operation, and pro- 
gramming details. Later I'll describe 
some applications for virtual 
memory. 


The Zilog Z8010 
The Z8010 was one of the first 
single-chip MMU devices on the 
market. As a consequence, it has a 
few flaws that have been corrected on 
newer products. In fact, virtual mem- 
ory appears to have been an after- 
thought for this chip because you will 
need extra hardware to handle the 
28000  microprocessors page-fault 
procedure. Still, the product does 
have good protection features, and it 
directly supports a supervisor mode 
for operating-system functions. 
Another virtue is its fast translation 
time. 
The 278000 architecture defines 
logical addresses for 128 segments, 
Text continued on page 234 


LET THE “ANGEL” DO THE 
WL SLINGS idnccndesnvesaeaxessesioxes 


Two RS-232C Connectors for serial in- 


put and output 


6 Leds to indicate power, transmission 


and reception status, buffer activities, : 


page number, etc. 


SKIP and REPRINT provide independant 
page controls to reprint portions of 
documentation. 


40 Pin Expansion Bus available for 
future expansion 


COPY provides convenient one Key opera- 
tion for single copy or multicopy of text 


3 externally accessible Dip Switches for 
baudrate, device type, and parallel and 
serial selections. Selections can be made 
without losing buffer 


Connect an "ANGEL" between your сот: 
puter and your printer, and let the " ANGEL" 
do the waiting .... 


Your valuable computer spends 95% of its 
time waiting for the printer to catch up...and 
while the computer waits, the payroll con- 
tinues. 


The computer sends data to the "ANGEL" 
at speeds up to 19.2K baud. The "ANGEL" 
stores data and sends it to the printer at a 
speed the printer can handle, and your сот: 
puter is free to continue working without in- 
terruption. 


A USER WRITES: 

"| tried the "ANGEL" with my Altos 
system connected to an Epson MX-100, 
both set at 9600 baud. Without the 
“ANGEL” it takes 30 minutes to print 210 
doctors’ requisition forms. ith the 
“ANGEL” installed, my computer is free 
after 90 seconds. " 


With “ANGEL'S” self diagnostics апа 
memory test, the entire system thoroughly 
checks itself every time you power up. 


PAGE REPRINT is another unique feature. 
EXAMPLE: You are printing a 32 page 
report, and the paper jams at page 11. 
Reset the printer to the top of the form, 
press PAGE REPRINT, and resume printing 
at the top of page 11. Want to restart two 
pages back? Press PAGE REPRINT twice, 


and you resume at page 10. 


PAGE REPRINT 


X 


Function kéys extend the useful com. 
mands to more than 10, Including: hex. 
dump, memory test, remote fosding, etc. 


Independant PAUSE and HOLD соп: 
trols to suspend transmission and recep- 


tion. 


B өмуіооретіе merre key тї}, 


Two 20 Pin Edge Connectors for parallel 
input and output 


"ANGEL" is compatible with almost all Micro-Computers, including IBM, Apple, TRS-80, Vector Graphic, NorthStar, Altos, 
Xerox, Heath, Zenith, NEC, DEC, etc, with RS-232 serial. Hardware Handshaking, or Centronics compatible parallel interface. 
The manufacturer reserves the right to change the product specification. 


..And think of these other possibilities: 
HEX DUMP. Display or printout every bit 
of data your computer sends out to the 
printer in an easy-to-read Hexidecimal and 
ASCII format. A must for your programmer. 
Pause and Hold for real time programs. 
Page skip for selective printing. What a 
waste to print the entire documentation if 
you only need part of it. 

Simple external switch settings, let the 

"ANGEL" accept either RS-232 serial or 

Centronics parallel data and can output 

either/or in any combination, 

(S-S,S-P,P-S,P-P). The "ANGEL" is com- 

patible with almost all Micro-Computers, 

and can be installed by anyone in minutes. 

Switches are clearly marked for ease of 

operation, and a concise, USER FRIENDLY 

operator reference card is included with 
each unit. 

The “ANGEL” has a full one year limited waranty. 


THE “ANGEL” WILL NEVER KEEP YOU 
WAITING! 


HEX DUMP 


| Please rush me ( 


The chart shown here illustrates the features 
of the "ANGEL" compared to other buffer 
devices, When compared with the 
“ANGEL”, the others just don't measure up. 
Sorry guys. 


MICRO: EER | SOOLE 
заќиге ANGEL | FAZER ès | soouss | pew | SERIAL 
‘ice 295.00 | 330.00 | 319,00 | 349.00 | 603.0 

'w/o Seria 
Femo 
Е 
umm——————————— ————————————————— ———————Ó | ҮП 
: E nt | [ 
Cop: шї =! 
Lar 71 EE EE 


**Information based on available specifications from 
manufacturer's advertisement as of December. 1982 

Micro-Fazer TM of Quadram Corp. 

Sooper Spooler TM of Compulink Corp. 


CALL. TOLL FREE 1-800-323-3304 . 


| OR SEND CHECK OR MONEY 
| ORDER TO LIGO RESEARCH 


) 'ANGEL(S)" @ 
$295.00 each 
Sub total 


LLINO'S A dd 6% U.S. sales tax 


Delivery charge 
TOTAL 


| Charge my () VISA () MASTERCARD 


МАСТ. а Ба. 


Ligo Research, Inc. + 396 Е. 159th St. • Harvey, IL 60426 • 1-312-331-8797 • In Canada 1-416-859-0370 | EXPIRATION DATE. 
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Draw attention to yourself. 


(Write a program for the IBM Personal Computer.) 


| um "TIS ——— ——O—[— - 
кеуек Ble Baas | IBM PERSONAL COMPUTER SPECIFICATIONS | 
Think charts. Grap hs. Shape 5. Images. | User Memory Display Screens Permanent Memory | 
Use originality, creativity and color in programs (| 6K 60K brws" -— ене МИН earn | 
: ' | Microprocessor High-resolution | Color/Graphics 
that entertain. Educate. Organize. Analyze. And | 16-bit, Вонн* а ы тіс ins "^ "m | 
. : pper and lower case ae ж 
programs that get down to business. | | Жэй Мн neren saa БИП еке | 
Maybe you've written software like that. Ог | diskette drives, 514" DOS UCSD p-System.—— symbols in КОМ” | 
; ; . " | 160К bites or 320K CP/M-R61 Graphics mode: | 
perhaps you're thinking about it. | bytes рет diskete Languages 4-color resolution: | 
| | Keyboard BASIC, Pascal. FORTRAN. — 320h x 200v* 
If so, consider this. } ae - pole de, E white resolution: | 
You could draw attention to yourself by writing | Ibit. COBOL Wie | 
system uni Print wm 
programs for the IBM Personal Computer 07 the | function keys" Allpointsaddressabk: N capability | 
10-Кеу numeric рас згарћісх capabiliry i 
IBM Personal Computer. Because all our advanced | Tactile fecchack? Vlr illii | 
: н i Diagnostics 80 characters/second SDLG. Asynchronous, 
features (see the box at right) make ы faster and Casier | Power-on selftesting* 18 character styles Bisynchronous protocols | 
to do SO. Parity checking* 9x 9 character matrix* Up to 9600 hits per second | 
* * 
Enhanced BASIC already in ROM, for example, | _ "ADVANCED FEATURES FOR PERSONAL COMPUTERS || 
has graphics commands already built in. Remember that these function keys make your 
And if you write a program using our Advanced program more “friendly” to the user and, therefore, 
BASIC, you'll find the DRAW command more appealing to us. 
particularly appealing. It’s virtually a separate In fact, if you're interested in licensing your 
graphics language within a larger language. software, we could be interested in publishing it. 
Put your visual together with any of the 128 We could also be interested even if it runs on 
characters and symbols in ROM fora simultaneous, another computer. If we select your software, we'll 
text-and-graphics mix. ask you to adapt it to our system. 
Have musical accompaniment as well. So if you think your software is close to 
Its easy, because BASIC controls the built-in picture perfect, consider sending к in. 
b speaker with a single command. For information on how to submit 


Utilize the ten, programmable 
function keys. Ту ЕЗ to paint. 
F4 for lines. F5 for circles. Or 
F6 for boxes. 


your completed program, write: 

IBM Personal Computer, 

External Submissions, Dept. 765 PC, 
Armonk, New York 10504. $535 5 


“Ц 


Тһе IBM Personal Computer 
А tool for modern times 


For more information on where to buy the IBM Personal Computer, calf 800-447-4700. In Alaska or Hawaii, 800-447-0890. 


TUCSD p-System is à trademark of the Regents of the University of California. CP/M-86 is a tradernark of Digital Research, Inc. 
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PHYSICAL 
CHARACTERISTICS 


No. of pins 
Integrated processor? 


Dimensions (mm) 
IC process 
Power (W) 
Compatible processors 
Model 
Clock rates (MHz) 
Cost per unit (10 MHz) 
Logical addresses 
Virtual size 
Address width (bits) 
Memory structure 
Segment or page? 
Size field (bits) 
Size range 


Resolution 
Page boundary 
Map organization 
(mapping scheme) 
Maximum no. of pages 
or segments per MMU 
Map cell width (bits) 
Physical-address base 


MEMORY-MANAGEMENT UNITS 


Intel 
iAPX 286 


68 

Yes 
(8086) 

24 by 24 

HMOS 

3 


Integral 
8, 10 
$237 


1 gigabyte 
92 


Segment 
16 limit 

1 byte — 
64K bytes 
1 byte 

1 byte 

Segment 
map table 


16,384 
64 


Motorola 
MC68451 


No 


22 by 81 
HMOS 
1 


MC68010 
4, 6, 8, 10 
$111 


16 megabytes 
24 


Segment 

16 mask 

256 bytes — 
16 megabytes 

Power of 2 

296 bytes 

Associative 
lookup 


32 
72 


16 


Zilog 
Z8010 


48 
No 


15 by 51 
NMOS 
1.5 


Z800 1/3 
4,6, 10 
$383 


8 megabytes 
28 


Segment 

8 limit 

256 bytes — 
64K bytes 

256 blocks 

256 bytes 

Mapped by 
address 


64 
32 


Zilog 
Z8015/PMMU 


48 
No 


15 by 51 
NMOS 
15 


28003/4 
4,6,10 
$137 


8 megabytes 
23 


Page 
NA 
2K bytes 


Adjustable 

2K bytes 

Associative 
lookup 


64 
32 


13 


field width (bits) 24 
Attribute field (bits) 8 
No. of high-speed 


8 


registers 4 32 

16-bit 
logical 

4 bytes 


MMU address- 24-bit 
generation unit adder 
Global control-register 1 byte 
set (7 bits) 
Global status-register 0 (status 
set pushed on 
i stack for 
faults) 


18 bytes 


16 
8 y 


64 64 
16-bit 13-bit 

adder concatenation 
3 bytes 3 bytes 


6 bytes 9 bytes 


Table 4: A comparison of the physical characteristics of the four surveyed memory- 
. management units. All four have the same physical-memory limit: 16 megabytes. 


and the Z8010 has 64 map registers. If 
you use the mapping-by-address tech- 
nique, you will need two MMUs to 
map AS. The user/supervisor flag 
can be used as an extra addressing bit 
to increase memory size to the full 16 
megabytes. With this type of 
organization, four MMU chips are 
necessary (i.e., 128 segments in two 
separate address spaces). 

You can assign four protection at- 
tributes: read-only, data/code, sys- 
tem reserved, and I/O enable. If you 
do sophisticated I/O processing, 
you'll appreciate the I/O flag. An- 
other feature, the direction and warn- 
ing (DIRW) attribute, indicates the 
orientation for a stack segment. 
When set, offsets can be negative. 
DIRW also provides a warning if you 
are accessing the last 256 bytes of the 
segment. The warning allows the sys- 
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tem to dynamically extend segments 
during execution, making allocation 
procedures easier to implement. 

Programming the MMU is accom- 
plished through 22 special I/O in- 
structions. By placing the MMU into 
command mode, you can manipulate 
map cells and global status registers 
in a manner similar to programming 
DMA or peripheral controllers. 
78000 instructions permit you to send 
a block of commands and data to 
speed up the process. 

Provisions for virtual memory are 
marginal at best. Only three attribute 
flags aid paging policies: present, ac- 
cessed, and changed. Up to eight 
separate users are possible, but this 
requires additional MMUS and exter- 
nal hardware. Тһе Z8010's limited 
number of segments has two major 
drawbacks. First, it discourages small 


segment size. The segment-size 
resolution may not reflect program 
modularity (studies indicate that me- 
dian module size is about 50 words). 
More important, the number of pages 
it can handle may be insufficient for 
working-set purposes. Although you 
can share data, utility is minimal. 
Many of the benefits of a segmented 
design are not fully realized. 

The Clock page-replacement policy 
would probably work well with the 
28010. Without an LREF field and 
strong multiuser support, WS-Clock 
is likely to be inefficient. Poor sharing 
and task switching make a VS\(n) 
design impractical. Time required for 
MMU programming and the page- 
fault recovery procedure is partially 
offset by translation speed. I can't see 
the Z8010 finding much use outside of 
systems with few users or nonvirtual 
environments. 


The Zilog Z8015 

The Z8015 is most notable for its 
paged-memory strategy. Although 
markedly different in mapping and 
logical block structure, most of its 
features borrow heavily from the 
78010 design. Protection, program- 
ming, and multiprocessing com- 
ponents are virtually identical. This 
MMU'"'s main selling point is the 
simplified allocation and storage 
mechanism inherent in a  paged 
system. Also, several mistakes found 
in the Z8010 are corrected in the 
Z8015. 

The Z8015 employs an associative 
lookup mapping scheme. Each Z8015 
MMU chip can map 64 pages, each 
2K bytes in length. Thus, each unit 
directly maps 128K bytes. Up to 64 
units can be grouped together, giving 
you a total of 4096 page frames (8 
megabytes) —ample room for system 
expansion. 

If you don’t like 2K-byte pages, 
simple wiring alterations allow dif- 
ferent size options. Page attributes 
are the same as a Z8010's except that 
I/O enable is omitted—too bad, it's a 
handy feature. Translation time is 
about 15 percent slower. 

As with the Z8010, you should 
stick to the Clock replacement algo- 
rithm and a VS(1) design. The MMU 
supplies all the information necessary 


to recover from a page fault; extra 
hardware is not required. The in- 
creased number of page frames is 
noteworthy: you can achieve a higher 
degree of multitasking, and it is easier 
to expand storage. But with the 
Z8015's fixed-page policy, you 
sacrifice some degree of flexibility. 
Adequate support for virtual memory 
and system security yield the com- 
ponents of a virtual microcomputer. 
On top of all this, you cari use the 
Z8015 to implement dynamic map- 
ping for the Z8004, the 16-bit-address 
version of the Z8000 processor. 


The Motorola MC68451 

Motorola has come up with an ex- 
cellent memory-control product. The 
MC68451 furnishes the horsepower 
to construct a serious virtual com- 
puter system. In combination with 
the MC68000, which I think is the 
best 16-bit microprocessor around, 
the MC68451 is quite impressive. 
Before getting too worked up, how- 
ever, I should mention that I do have 
a few reservations about the device. 
Despite this, the MMU uses some in- 
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5%" ONE-STEP 


your single-sided diskettes. 


OSI, ТІ, Zenith, Archives & all 5/4" single-sided drives 


DEC, HP, Data General. ТІ & other 8" single-sided drives 


Dealer Inquiries Invited. 
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Stop Wasting ~ 5 
Half Your ^ 


5/4" TWO-STEP 


MEMORY/MONEY 


FLIP FLOP A Daring; Quick, & Precise way to 
allow you to use both sides of your single-sided disk- 
= == ettes. Flip Flops are not temperamental. The TWO- — 
53 & STEP will work with any sectoring and density re- 
j quired by your 5%” or 8” single-sided disk drives. 
Coverting of Just One Box of diskettes will pay back 
your investment. LIVE the legend: use both sides of 


SAVE TIME, SAVE SPACE, SAVE MONEY 


QJ. The technology for making a write- enable/protect cutout in one 
“” step along with a prealigned, accurate, and safe way to make the 
new index-hole cutouts nextto hub-ring of diskettes for 2nd step. 


5A" ONE-STEP: For Apple, Atar, CBM 4040, Victor, Franklin only $19.95 


51/4" TWO-STEP: For IBM PC, Osborne, TRS-80 (1 & 111), Kaypro, Lanier, 
only $29.95 


8" TWO-STEP: For Altos, TRS-80 Il, Wang, IBM, Zemth, Xerox, Control Data. 


Add $2.50 for shp & hdlg (AK, H1, add $5, Foreign country add $10). 
MA, residents add 5% sales tax. Send check or money order to: 


FLIP FLOP ро. вох 2019NEWTDN HLDS, МА 02161 — Tet (617) 964-2126 
Copyright 1983 D/Punch Corp. 


triguing methods to build the func- 
tions that constitute a virtual- 
memory scheme. 

Like the Z8015, the MC68451 relies 
on associative mapping. Address 
translation takes place in two stages 
consisting of an address range and 
user-space comparison. A clever tech- 
nique accomplishes both lookup and 
segment bounds-checking in one fell 


Motorola's excellent 
MC68451 furnishes 
the horsepower to 
construct a serious 
virtual computer 
system. 


swoop. Normally, logical page 
numbers and each map cells page 
number are compared bit-wise for a 
match. Instead, the MC68451 
employs a mask field that selects 
which address bits to check against a 
map cell's page number. The mask ef- 
fectively turns some of these bits into 
"don't cares." The end result is that 
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Checks To-Go Supports These 
Software Packages: 


Peachtree * Accounting Plus • BPI © Great 
Plains е Continental е MBSI е Radio Shack « 
TCS • Gold » State of the Art • Open Systems • 
Fedder * Vector Graphic » Libra 


24 Hour Shipping on Blank Stock. 

Now you can run your new system without having 
to wait. Call toll free to place your order for 
Statements, Invoices, or other available forms. 


See Us At 


(ES Toew/SPRING '83 
Soren Md d X 
аға»! е 


ьа 
/ С 


8384 Hercules St. е Р.О. Вох 425 е La Mesa, СА 92041 


ga Your Assurance of Value and Service. 


several logical-address page values 
can map to a single cell entry. 

Each map cell contains a user-space 
number and associated mask. A valid 
memory reference must match the ac- 
tive processor user number. The 
masking function allows a range of 
user numbers (or just one) to use the 
same segment; sharing among users 
becomes almost a trivial task. 

One worrisome point is the map- 
table size. You get merely 32 map 
cells per MMU, and physical limita- 
tions restrict you to a total of eight 
MMu devices (or 256 cells). You need 
more than that. Also, the MMU 
design is complex; it has too many in- 
ternal registers and multiple MMU 
coordination is complicated. You 
have your work cut out for you pro- 
gramming this hardware. 

Status registers contain used and 
changed bits to aid virtual paging 
routines. But there's no provision for 
an LREF attribute. Curiously, some 
bits cause an interrupt to be generated 
whenever reference is made to the 
segment. The purpose of this feature 
eludes me— maybe it's for debugging. 
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specials of 
the Month 


e Atari 400 with 32K .. 5239 


eAtaril20OOXL Computer 
with 64K 569 


*32K RAM Board for 
Atari 400/800 


eTSI Marketing Combo 
Special #1 Includes Com- 
modore 64 Computer and 
153O Datassette 
Recorder 


eTSI Marketing Combo 
Special #2 Includes Com- 
modore 64 Computer 
and 1541 Disk Drive... .°759 


5489 
5409 
9210 
5140 
5155 
5459 
569 
5349 


Atari ROO Computer with 48K Pam 
Atan RIO Pisk Drives 

Alan 400 with 15K 

Маш Visi Calc DX5C49 
Commodore VIC-20 

Commodore 44 

^ommodore Datassette Recorder 
Commodore 1541 Disk Drive 


CALL FOR OTHER LOW 
PRICES ON ADDITIONAL 
ITEMS NOT LISTED 


Remarkahble-Microcomputer 
Printouts with Real Character. 
SMITH-CORONA?^ TP.]TM 
Daisy Wheel Printer 


OUR NL y 


Okidata 82A Not Matix Printer 
remm lOO CPS Dot Matrix Printer 


SAVE 
5300 


5320 
5315 


Amdec Coler | Monitor with Sound 
МЕС C12 2024 C olet Marnttor with Sound 
NEC JB1201 Monochrome Monitor 

with Sound 


DISPLAYPHONE “A Telephone 


& Computer Terminal in One" 


oz 51395 


Sold Nationally for $1995 


TSI Marketing 


1560 TEANECK RD. 
TEANECK, NEW JERSEY 07666 
(20)) 837-0032 


TERMS OF SAIE Cash Check Money Order 
Mastercard ала Vise Add 4% tor Credit Card 
^nders NJ Residents Add 6% Sales Тах 


SHIPPING AND HANDLINGs Add, 53ОО tor First 3] bs 
Plus 540 for Each Additional Pound Freass 
Shipping Charges will Re Retuoded 
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5420 
5375 | 


5169 


Protection and data typing аге ргас- 
tically nonexistent. You can only 
write-inhibit segments. Any distinc- 
tion between code and data or user 
and supervisor happens at the pro- 
cessor level—this makes security less 
effective. 

The MC68451's multiuser facilities 
and fast context switching make WS- 
Clock a possible paging strategy. But 
you must build an extra data struc- 
ture to hold reference times to sup- 
port this approach. Though the 
МС68451 is short on facilities to fully 
protect data resources, you are com- 
pensated by more features for virtual 
memory. Also, its architecture 
delivers functions conducive to VS(n) 
designs. 


The Intel iAPX 286 

The Intel iAPX 286 constitutes a 
complete virtual-memory processor 
that I believe supplies the best fea- 
tures available in the microcomputer 
world today. What I consider most 
amazing is the fact that the memory- 
control unit is practically identical to 
a Burroughs B5500 mainframe sys- 
tem—a highly touted segmented ar- 
chitecture. Benefits are numerous and 
problems sparse. To summarize, I'll 
list the principal advantages: 


eit has an integrated processor/ 
MMU design using the 8086 micro- 
processor, one of the. most popular 
16-hit processors, making it compati- 
hle with existing software 

eit has a gigantic (1-gigabyte) ad- 
dress space 

e memory segments can be sized with 
a resolution of 1 byte, making it ideal 
for program modules 

eit features advanced data-protec- 
tion measures: four priority levels 
and several data attributes 

eit can completely support WS- 
Clock and VS(n) designs 


The iAPX 286's local data table 
(LDT) register points to a map table 
residing in MM. There's also a global 
equivalent of this (GDT) for shared 
segments. You can define up to 
16,384 active segments per user. The 
number of users is almost boundless. 
Four fast internal processor registers 
hold the most recently accessed seg- 


ment descriptors (called a cache). If 
you reference a map cell held in one 
of these registers, there's no 
translation-time penalty. 

Because the iAPX 286, like the 
8086, uses segment registers, your 
program must load these registers 
prior to memory access. Only 
branching instructions allow you to 
specify a full 32-bit virtual address. 
Segment-register management has 
two negative aspects: segment- 
control code clutters a program and 
net translation time grows. Compilers 
normally solve the first problem. The 
time problem is more of a nuisance. 

The iAPX 286 features excellent 
virtual-memory support. Map cells 
have 16 undefined bits that you can 
use for several purposes. For in- 
stance, 12 to 14 bits would be suffi- 
cient for an LREF field. You could 
also allocate a fix bit to lock special 
pages into MM (e.g., a supervisor 
kernel program or an LDT table). 
Used and segment present bits are 
supplied, but a changed bit is notice- 
ably absent. 

The Intel product represents a 
superb tool for building virtual mem- 
ory. Drawbacks are minor: small 
cache size, the need for segment- 
register management, and no changed 
hit. And the device is easy to pro- 
gram. Instead of an I/O program to 
operate a separate MMU, you do sim- 
ple loads and stores of memory. The 
iAPX 286's integrated approach, its 
numerous features, and its regular 
design comprise an impressive com- 
puting engine. 


Evaluation 

Which MMU should you choose? 
The answer depends on various fac- 
tors. Above all else, the companion 
microprocessor sways this decision. 
Get a system with a processor you 
like—it influences your software and 
operating-system selections. Perfor- 
mance requirements and intended ap- 
plications are important. Is the 
multitasking level a factor? Do you 
want the flexibility of segmentation 
or the simplicity of paging? What 
software policies or peripheral com- 
ponents fit your needs? Table 5 com- 
pares the MMU products. The 
evaluation offers a yardstick for 
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2nd 
3rd 
4th 


2nd 
3rd 
4th 
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W/hich would you prefer? 


Annual Report, | 982 
Unit Sales and Dollar Volume 
PRODUCTA, Quarterly Unit Sales, $39.95/unit net: 


2nd 
3rd 


1981 1982 
Ist 821 1037 Ж. 
510 600 O i 
385 530 Y 
1020 1298 
2736 3465 TOTAL UNITS 
$109,303.20 $138,426.75 TOTAL SALES 
PRODUCT B, Ouarterly Unit Sales, $24.95/unit net: 
198! 1982 
Ist 1196 1240 
524 803 
590 752 
1365 1810 
3775 4605 TOTAL UNITS 
5 94,186.25 $114,89475 TOTAL SALES 
PRODUCT C, Quarterly Unit Sales, $49,95/unit net: s e awar 
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On the left, you have numbers which are important, but can be a bore to read. And it's easy to 
miss important trends embedded in those numbers. 


On the right are graphic aspects of the same numbers. Graphics that are quickly understand- 
able, visually dynamic, and all available from one package, dGRAPH" by Fox & Geller. 

That's right. dGRAPH gives you the flexibility to produce bar charts, pie charts, line graphs, and 
combination piebar charts. All of them are easy to do, as easy as naming the kind of graph you 
want and what kind of data you want to graph. That's it. dGRAPH's unique AUTOGRAPH" fea- 
ture takes care of the rest in seconds. That includes loading data, computing scales, drawing grid 
lines, shading, overlay graphs [if any], and labelling. And the results are transferable to EPSON, 
OKIDATA, and a growing list of other popular printers so as to enhance your meetings and reports. 
You get all of the above capabilities plus powerful data manipulation features so you can graph 
various fields—all this for just $295.00. 


So, dBASE I! users, which would you prefer? We think dGRAPH is the obvious answer. Don't 
you? 

Ask for (GRAPH by name at your local computer dealer. And while you're there, see Fox & 
Geller's full line of quality software. Software that's practical, reliable, and reasonably priced. 
Software that's created b y Jeff Fox and Jacob Geller, individuals who stand behind every product 
that bears their names. 


Use the Reader Service Card for more information. Or contact: 


Fox & Geller, Inc. 


604 Market Street 
Elmwood Park, NJ 07407 
(201) 794-8883 


dGRAPH is also available for non-dBASE li user s! 


dBASE Il is a trademark of Ashton-Tate. dGRAPH and AUTOGRAPH 
are trademarks of Fox & Geller, 
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MEMORY-MANAGEMENT UNITS 


OVERALL Intel 
RATINGS АРХ 286 


Virtual-memory features Excellent 
Support for the Clock 
page-replacement 
algorithm 
Support for the WS-Clock 
algorithm 
VS(n) architecture 
Device features and 
performance 
Translation speed 
Address space 
Biock resolution 
Mapping strategy 
Companion processor 
Popularity 
Architectural design 
Multiuser capability Excellent 
Design flexibility Good 
Expansion potential NA 
Protection features Excellent 
Ease of programming Excellent 
Hardware requirements Excellent 
Complexity (board level) Excellent 


Excellent 


Excellent 
Excellent 


Excellent 
Excellent 
Excellent 
Good 


Excellent 
Average 


Motorola 
MC68451 


Good 


Excellent 


Good 
Good 


Poor 
Good 
Good 
Excellent 


Good 
Excellent 
Excellent 
Good 
Good 
Average 
Average 
Good 
Good 
Excellent 


Zilog 
Z8010 
Poor 


Good 


Poor 
Poor 


Good 
Poor 
Average 
Average 


Average 
Good 
Average 
Average 
Average 
Good 
Good 
Poor 
Poor 
Poor 


Zilog 
Z8015/PMMU 


Average 


Excellent 


Poor 
NA 


Average 
Average 
NA 
Excellent 


Average 
Good 
Average 
Poor 
Good 
Good 
Good 
Good 
Average 
Poor 


Page-fault overhead Good 


Table 5: An overall comparison of the four memory-management units surveyed in 
this article. This evaluation highlights the differences between each MMU and gives 
you an idea of the application possibilities. 


analyzing potential applications. You 
can draw your own conclusions on 
how well each device addresses 
virtual-memory concepts. 


New Horizons 

Virtual memory opens up a whole 
new world for microcomputer sys- 
tems. The expanded address space ac- 
commodates traditional large-scale 
software applications: database-man- 
agement systems, sophisticated oper- 
ating systems, and complex high- 
level-language translators. Moreover, 
some unique applications of virtual 
memory exist for microcomputer 
systems. 

Virtual storage streamlines data- 
base operations. For example, you 
don't have to use complex file-access 
techniques to locate data. A 1-giga- 
byte address space defines an enor- 
mous amount of information. Ap- 
plications can be much bigger and 
retrieval time much faster. 

A VS(n) design has very exciting 
implications for microcomputers. 
You may have observed the trend 
among microcomputer vendors to of- 
fer a choice of several of the leading 
operating systems with their hard- 
ware. With a VS(n) organization, 
several different operating systems 
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could run in the separate logical- 
address spaces concurrently. Think of 
it, CP/M for one user, Xenix for an- 
other, Oasis-16 over there. The IBM 
370/VM (virtual machine) applies 
this approach with good success. 

Virtual microcomputers give you 
many other unique software avenues. 
Consider the memory needs of a 1K- 
by 1K-byte color graphics system. 
With various shades and colors, you 
will quickly consume 1 megabyte of 
memory. And how about the trend 
toward integrated business environ- 
ments? Word processing, report gen- 
eration, spreadsheet analysis, elec- 
tronic filing, etc., collectively take a 
sizable amount of storage. 

When will virtual microcomputers 
be available? They are right now. 
Altos Computer Systems, Integrated 
Business Computers (IBC), and 
Plexus all feature virtual systems de- 
signed around the Motorola 
MC68000 processor. IBM has been 
looking at the iAPX 286 with some in- 
terest, and its future microcomputer 
systems should prove interesting. The 
trend is just beginning. 


Conclusion 
Virtual memory will play a vital 
role in the evolution of microproces- 


sor-based computer systems. The 
memory-management units Ive re- 
viewed here lay the foundation hy 
supplying the essential hardware 
components. 

Some people claim that virtual 
memory fails to provide good perfor- 
mance. І disagree. A carefully de- 
signed unit, properly tuned (е.р., 
with the proper O parameter for the 
WS-Clock algorithm), should actual- 
ly improve a system's operation. 
MMuUs, sophisticated microproces- 


. sors, and simple management policies 


collectively supply the elements that 
make virtual systems viable and in- 
evitable. A wider range of advanced 
applications becomes feasible. 

Which MMU is the best is not total- 
ly clear. Obviously, the iAPX 286 of- 
fers some outstanding features. How- 
ever, your intended applications and 
software considerations should figure 
prominently when you make your 
determination. 

A big memory space presents a new 
software frontier. With these new 
MMU devices, it will soon be possible 
to have the processing power of a 
mainframe in the size of a desktop. Ш 
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The Most Versatile Integrated System Available! — Without Compromise. 


From the crystal clear monitor with 
a true typist keyboard to the high 
performance switching power supply— 
an engineered solution—the 50001$ 
system is designed to be an economical 
single-user system (basic system price 
is $3,295) which is easily field 
expandable to be the master of a 
four-user system. 

Now you can have hi-density 
floppies, 19 megabyte Winchesters with 
true error detection and correction, 
extended RAM memory, and various 
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peripheral controllers. Up to four users 
may be supported by the 500016, with 
each user having a dedicated 
microprocessor, 64K of memory and two 
serial 1/0 channels. 

With this flexibility you can 
configure the highest performance, 
lowest cost multiuser/multiprocessing 
system available. A four-user IS system 
gives you higher performance at a 
lower cost than comparable systems 
configured with personal computers or 
other single-user micros! 


France india Korea Netherlands 
Greece Israel Malaysia New Zealand 
Hong Kong Italy Mexico Philippines 


For complete information and 
specifications on the 5000 IS plus the 
location of your nearby IMS International 
dealer, call or write today! 

(114) 978-6966 or (702) 883-7611 


Эх) Lockheed Way 
Carson City, NV 89701 
Telex: 510-295-605] 


INTERNATIONAL 


We Build Computers As If Your Business 
Depended On Them. 


Sweden 


So. Africa United Kingdom 
Singapore Switzerland USA. 
Spain United Arab Emirales West Germany 


ompuPro’s Latest... 
the Industry’s Finest. 
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э excited about FORTH you couldn't fin a be a companion Най. Үні 68000- based кы 
| tem 816/68K includes С тр puPr ro's indomi table new CPU 68K, 256K bytes í of 16-bit memory, 1.5 
3abytes of M-Drive/H™, € 5m det 1, lr iterf өлөн Disk 1 controller, Desktop Enclosure 2, disk 


те Wiin TIC Quim 3 ( FIVE с for 4 mega ed А: (е) rage, : all cables, and software: CP/M-68K"* , 


RIF АПС anauades. : 3.995. 
Call (415) PER IR for the location of the Full 
Е текке Service CompuPro System Center nearest you. 
. CompuPro products are backed by a one-year 
` limited warranty (two years for boards qualified 
under the Certified System Component high- 


onm “ Pro | reliability program). 


Send for ourcatalog for 
2355, Oakland Airp port CA. 94614 complete product information. 
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the Rest of ор С Е Family: 


SYSTEMS* 


Single user (expandable to multi-user): System 
816/A™ and 816/B™, System 86/87 тм, 


Multi-user: System 816/C™, 816/OASIS-8™, 


816/0А515-16 тм, 


OPERATING SYSTEMS 

CP/M-80™, CP/M-86*, MP/M-816™, FORTH, 
CP/M-68K™, CP/M-8167*, OASIS-8™ and 
OAS!S-16™., 

MEMORY BOARDS 

RAM 16, RAM 17-48, RAM 17-64, RAM 21, RAM 22 
and 512K M-Drive/H™ . 

DISK CONTROLLERS 

and SUBSYSTEMS 


DISK 1, 2, 3 controllers, Dual Floppy Disk Subsys- 
tem, Add-On Hard Disk Drives. 


INTERFACERS 
Interfacer 1, 2, 3-5, 3-8 and 4. 


CPUs 
CPUz, CPU 8085/88, CPU 86/87 and CPU 85/88. 


MOTHERBOARDS and 
ENCLOSURES 


6-, 12- or 20-slot motherboards, Enclosure 2 
(desktop or rack mount). 


STD BUS BOARDS 
CPU Z, RAM-16, MB-8, MB-16, RAM 32, and 
RAM 64. 


*Software bonus! All CompuPro 816 systems include the 
following prepackaged software: Sorcim's powerful SuperCalc 
-B6 for business and financial planning, Ashton-Tate's dBase 11 
fordata base management, and now, Lorand Andahazy's Field 
Companion ($295 value) for increased administrative 
productivity. 

**Optional high-speed math processor chip or co-processor 
board available through CompuPro. 


These high-technology products require skilled installation. They are intended for 
OEMs, system integrators and experimental researchers only. 


CP/M-86 is a registered trademark of Digital Research: M-Drive/H is a trademark of 
CompuPro: OASIS is a trademark of Phase 1. 
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BYTE West Coast 


Hard Choices 
for Software Houses 


The memory-addressing range of 
the 16-bit microprocessors presents a 
grand vista to programmers, but an 
empty one, like the Grand Canyon. 
The addressing range of these pro- 
cessors extends from 1 to 16 
megabytes and up—far enough to 
hold an applications programmer's 
grandest dreams: to increase speed of 
execution, to integrate functions 
previously done by separate applica- 
tions programs, to make software 
easier to use, to design whole new 
software architectures that revolu- 
tionize the way people use com- 
puters. 

But the actual memory in most of 
today's 16-bit microcomputers is 
usually 64K bytes, or sometimes 
128K bytes. The present contrast be- 
tween addressing range and actual 
memory places software houses in a 
dilemma. Not to use more than 64K 
bytes of memory is to waste the 
greatest asset that the 16-bit 
microprocessors offer. But if software 
houses do decide to use more than 
64K byes, how much memory should 
they require? Answering this question 
is not a simple matter of surveying 
the installed base of 16-bit systems to 
determine the average amount of 
memory owned. Software houses can 
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use additional memory to make soft- 
ware more attractive. If the software 
is attractive enough, people will order 
the amount of memory necessary to 
run it at acceptable speed. In other 
words, software can not only exploit 
memory but also sell it. 
Nevertheless, there is a limit to the 
amount of memory that most 
microcomputer users can afford to 
buy. Software houses must somehow 
divine that limit to determine how 
much memory they will have to work 
with. Whether the amount of 
memory is 128K bytes, 192K, 256K, 
or even 512K, software houses will 
still have to set priorities for its use. 
How much memory should they 
devote to increasing speed, how 
much to integrating functions, and 
how much to increasing ease of use? 
Has the time yet come for software 
that revolutionizes the ‘‘user 
interface” at affordable prices? 
Increasing the speed of execution is 
the easiest and most obvious way to 
use additional memory, and it is also 
an important way. In systems with 
64K bytes of memory—the most that 
an 8-bit processor сап ad- 
dress—complex programs had to be 
divided into modules kept on disk. As 
the user called for specific functions, 


the program would go to the disk and 
bring the necessary module of code 
into RAM (random-access read/write 
memory), overwriting another 
module. Users of the program had to 
wait for these modules, called 
“overlays,” to be read in. In most 
cases, 128K bytes of RAM is enough 
to hold an entire applications pro- 
gram at one time and to eliminate the 
delays caused by overlays. In addi- 
tion to eliminating overlays, memory 
in excess of 64K bytes will also pro- 
vide room for more of the user's data. 
Text-editing programs will therefore 
be able to edit more text more quick- 
ly, databases to sort more data more 
quickly, and so on. 

Depending on their priorities, soft- 
ware designers may continue to use 
overlays, choosing to integrate func- 
tions rather than increase speed. 
Using virtual memory is another 
strategy for integrating more func- 
tions than system memory can hold 
at one time. In this case, the operating 
system rather than the applications 
program swaps modules of software 
from disk to semiconductor memory 
and back again. While techniques ex- 
ist to minimize the delays caused by 
the use of virtual memory (see "Vir- 
tual Memory for an Object-Oriented 
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* DISK DRIVES 
Total Access 40 Тгаск............... $939 
Aerocomp 40T Flippy. . . 9319 
Aerocomp 80T ... 9999 
Aerocomp 80Т Flippy. . eT $409 
Aerocomp 40T Dual Heod . ‚ $409 
Aerocomp 80T Dual Head . $229 


For TRS80Mod |. Mod 116 IDMPC exrernal& Т199/4А 
Incl power supply G enclosure. 


d'Apple Comporible Drive . . $279 
< Apple Comp. Disk Controller Boord. 589 
* BARE DRIVES 


Torol Access 40T . $199 
Aerocompo 40T Flippy. NM. 
Aerocomp 80T $329 
Aerocomp 80Т Flippy. ... 9359 
Aerocomp 40T Duo! Head $929 
Aerocomp 80T Ошо! Неоа . ‚ $469 
* DRIVE CABLES 
2 drive $24 
4 drive $94 
Exrender coble $13 
* OPERATING SYSTEMS 
TRSDOS 23 Disk 6 Monuol $20 
LDOS (1 or {ID $119 
DOSPLUS 3.4 ‚5129 
NEWDOS/80 (1 or III) $129 
* DISK CONTROLLERS/SEPARATORS 
Aerocomp “DDC” double dens. disk 
controller for Mod. | . . .. . $139 
ы w/DOSPLUS 33D. $179 
- Пен $189 
Аегосоггр “DDS double dens. doro sep. for 
Percom or LN Doubler . ., 949 
Aerocomp "505" single dens. dora sep. for 
Mod. | .. $29 


MODEL Ill DRIVES 
Complere kirs including 40 тоск disk drives C1 
go 2). disi conrroller board, power supply ond 
oll hardware ond cobles. 


One Drive System Kir, ....... $479 

Two Drive System rr . ‚., $689 
* ODD STUFF 

Single drive power supply $44 

Drive enclosure (silver) ‚ $24 

Dislserres (box of 10). $24 

МХ80) {холу 29 


120 doy waranty on Ornves Adc b> per drive 
shipping ın Conr US UPSCOD chorge $1 50 There iso 
I5 day FREE TRIAL ON DRIVES If nor complerel. 


sarisfied Ill refund your money (less shipping). Iu 
токе ехсерпоп ro improper use or mishonding 


*TRS-80 SPECIAL EQUIPMENT 
4/5 Mhz Speedup mod for Mod VIII. .. 89 
4814 CP/M for Mod III includes all 


hordware and CP/M 22... ....... 215 
64K CP/M for Mad Ill with 80 x 24 

videg ong PM AON . ee 999 
Alcor PASAL Model | or IIl........... 169 
16K Memory, 200nsec, Guor 1 уг. , 8/512 
64K Memory, 200nsec, Guor 1 yr... . 8/548 
12" Green Phospher Moniror....... ‚ 999 


You've Got 


| TOTAL ACCESS. 


TO YOUR COMPUTER HARDWARE & SOFTWARE 


Perfecr Wrirer 6 Speller 
Perfecr Colc 6 Filer 

9" Green Video 80 x 24 
2 DolDen(200MK) Drives 


Uses APPLE Softwore 
En 5990 | Ener One 


NOTICE 
Mod Il, Mod Ill, Mod IV, Mod 12, Mod 16..... 
Color Computer, Pocket Computer . 
Please call us TOLL FREE for up-to-date 
prices on the above computers. Many are 
now SALE PRICED at HUGE SAVINGS. 


*SOFTWARE 
Al Rodo Shock Softwore™****20%***** off 
Super Uriliry Plus 20 by Kim Worm. ... .. 65 
P&T CP/M for the Mod II OPNS 1. 
P&T CP/M for rhe Mad 16. $189 
P&T CP/M for rhe Нога Disl« . $199 
All SNAPPWARE............ ТОТО 


| hove lors of orher sofrwore. Coll me now for 
your needs All or discount. 


*MEDIA & SUPPLIES 
8" disks 55 DolDen, Сис. Forever ....... 29 
8" disks DS DolDen, Some Guoronree. . . . 39 
9" Flipsorr, holds 50 disks р D 
В" Flipsorr, some deol. . 22. 27 
9 Librory boxes... $2.50 
8” Library boxes m 
5 or 8" Head cleaning kir. . 9 


Troctor paper, lerrer size 2900 sheers.. 25 
*LNW COMPUTERS 
12816 LNW-80 Mod Il, NTSC/PGD, 5232, CP/M 
22 ond5/8 controller. FREE 12 Green 


Screen Monitor and Coble , 1995 
*PRINTERS & OTHER ACCESSORIES 

26-1158 Doisy Wheel If, 43 срѕ...... 1599 
26-1447 RS. Troctor Assembly ...... . 208 
26-1448 RS. Sheer Feeder . 999 
26-1455 Acousric Соуеғ............. 9229 
26-1250 DWP-410, 25 cps. 1275 
26-1459 RS, Trocror Assembly 199 
26-1251 ОМР-400, 140 cps. ......909 
26-1252 DMP-500, 220 соз. 1499 
26-1259 DMP-100, 50 cps . . 309 
26-1254 DMP-200, 120 cps . 599 
26-1256 ОМР-2100 184 cps ..... 1649 
26-1441 RS Troaor Assembly . 199 
26-1192 CGP-115 Color Printer. ...... 199 
26-1193 Florbed Plorrer . . .. 169 
26-1196 GT-116 "X-PAD'. *. „. 295 
26-1195 Digitizer with sofrwore. ...... 395 
ANADEX DP-9620A 200 cps. . 1449 


ANADEX \WP-6000, 284 cps, МО. .... 2695 
PROWARITER, 120 cos, 10" Fric/Troc.... 449 


* TRS80 Б Radio Shock ore rrodemorks of Tondy Corp Copynghr 1982 TOTAL ACCESS 
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$1699 
"""ACETOOO brother 


НА: 1 Daisy Wheel Pnnrer 
ЕМ-1 Electronic Typewriter 


Portable Merrow 
KAYPROH c your 
MICRO DECISION 
64l4 CP/M Centronics ond i 
Seriol Ports Choice 64K CP/M 2 seriol 


Pars. MDASIC, WordSrar, 

Logicolc, Correcr-IT, BoZic 
12° Green Video 80 x 25 
DoubleDen( 20016) Drive 


COEX 80 F/T 


80cps Friction Troctor 
10, 12, 165ср + рыма 


9799 5% 5099 


PROWRITER 2, 120 cps, 15” Fric/Troc. . 669 

STARWRITER F- 10, 40 cps, Daisy Wheel . 1999 

PRINTMASTER F-10, 55 cos, Doisy... , 1599 
*PERIPHERIALS - Models I/Il/Ill, 16, СС 

39214 LNW Expansion Inrerfoce w/RS232 . 349 


LNDoubler 5/8 with DOSPLUS . .,.... 169 
26-1145 Mod | R5232 firs AS ЕЛ 85 
Mod 11 R5232 ‚ 79 
26-1172 DC Modem | . toe MIO 
26-1173 DC Modem I .. 199 
26-1208 ССА-81 Recorder , ы 51 


26-1130 Hard Disk SMb, primary .,.. 1899 
26-1131 Hard Disk 5Mb, secondary. . . 1499 
26-1162 Mill 1sr Drive Kir, Pure А5... ., 599 
26-3022 CC 1sr Drive w/conrroller. . .  . 299 
26-3023 СС 2nd Disk Drive. . 259 
26-4152 Hord Disk 12Mb, primory. . . 
26-4 153 Hord Dis 12Mb, secondory. .. 1999 
26-4167 Thinline odd-on drive . 595 


ORDER NOW! 
TOLL FREE 
800-527-3582 


Wrire or coll. Toll free lines ore for orders only. 
Texas residenrs call 214/458-1966 ond deducr 
$200 from your order. If you need rechnicol 
informorion or service use rhe Texos number. 
Prices ore subject ro chonge wirhour norice ond 
ore moil order only. loccepr VISA or MASTERCARD, 
you Con send o check or money order Collow a 
couple of weeks for personal or company checks 
ro Cleor) or order COD (cash, certified check ог 
money order only). Shipping is nor included 
unless otherwise indicored. Pleose odd$5 handling. 
chorge го oll orders under $24. Texos orders odd 
5% tox No rox added on shipments ourside 
Texas. Order up — | need rhe money! 


TOTAL ACCESS., 


Р.О. BOX 5002 
RICHARDSON, TX 75080 


214-458-1966 


NEXT DAY SHIPMENT on all in stock Merchandise. 
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Language” by Ted Kaehler, August 
1981 BYTE, page 378), some delays 
are inevitable. 

Integrating functions can make 
programs so big as to cause delays in 
managing memory, yet integration 
can also eliminate delays of another 
kind. By integrating a number of 
functions that formerly had to exist in 
separate programs, software can 
spare users the inconvenience of 
exiting one program and loading 
another and of transferring data from 
one program to another. 

Integrating functions can also make 
software easier to use. The more the 
combined functions have the same 
user interface, the more the user will 
find the integrated program easier to 
work with than a set of equally 
powerful programs that call for dif- 
ferent function keys, control codes, 
and overall methods to perform 
similar functions. 

In an 8-bit program running in 64K 
bytes of memory, the use of menus, 
mnemonics, and online textual help is 
the highest degree of friendliness 
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TEAMS FOB CAMBRIDGE, MASS SEND CHECK 
OR MONEY ORDER MINIMUM TELEPHONE, 
C.OD PURCHASE ORDER OR CHARGE 520 00 
MINIMUM MAIL ORDER $5.00 


SOLID STATE SALES 


available. But 16-bit processors can 
address enough memory to transform 
the user interface into something 
never seen in the 8-bit world. 
Graphics-based guidance and selec- 
tion by pointing let the user perform a 
function without learning special ter- 
minology. Moving a pointer or cur- 
sor onto the symbol of a function is 
easier than remembering and typing 
the name of the function or the 
number or letter that represents the 
function. 


Be-All and End-All 

To illustrate the sort of hard deci- 
sions software houses face, let's con- 
sider a hypothetical integrated soft- 
ware package called Be- All and End- 
All The entire package will fit in 
system memory at one time, leaving 
at least 64K bytes free for data. 
Overlays and virtual memory are un- 
necessary, and there are no delays for 
disk accesses except as needed for the 
user's data. 

Be-All and End-All includes a word 
processor (which 


incorporates a 


SEND $25 FOR OUR CATALDG 


FEATURING | TRANSISTORS & 
RECTIFIERS. 145 HAMPSHIRE 
ST , CAMBRIDGE, MASS. 02139 


TEL. (617) 547-7053 
TOLL FREE 1-800-343-5230 


FOR ORDERS ONLY 


mailing-list program, а spelling 
checker, a thesaurus, and other 
writers’ aids to spot cliches and other 
flaws of style); a financial spread- 
sheet, which has all the functions in- 
cluded in Visicalc, Multiplan, or 
Supercalc; a graphics program that 
can take figures marked in the spread- 
sheet or the databases and generate 
bar graphs, pie charts, and line 
graphs; a fully relational database 
manager that has all the functions of 
dBASE II; a communications package 
that permits asynchronous file 
transfers and conversations with 
other computers; and a datebook that 
keeps track of appointments, 
deadlines, and expenses and generates 
reminders automatically and reports 
on demand. 

The user interface of Be-All and 
End-All is organized on the same 
principles throughout. It permits the 
user to see, point, and do. All the 
programs it incorporates can run 
simultaneously, and the user can 
view the different processes through 
adjustable windows on each. "Cut- 
and-paste" procedures make data 
transfer between programs as easy 
and quick as moving a block of text in 
a simple word processor. Be-All and 
End-All may integrate more functions 
than any one person is ever likely to 
need, but no matter; it will someday 
be available for only $500. 

Suppose you are the programmer 
and you receive one added specifica- 
tion for Be-All and End-All: it must 
run at an acceptable speed in 128K 
bytes of memory. "Impossible!" you 
say. "Well, get as much of it in as 
possible," your boss says. "Take all 
the time you need, as long as it isn't 
more than six months." What do you 
include? What do you leave out? 
What if you could argue for having 
192K bytes of memory—would 
things be any better? What about 
256K? Half a megabyte? What if you 
are told that Be-All and End-All’s 
speed must be sensational rather than 
acceptable? How many more possible 
improvements must you then leave 
out? 

Bright people at software houses 
across the land have been facing 
similar questions and coming up with 
different answers. Not surprisingly, 


PERIPHERALS 


Here are some of the products BISON 
carries for Apple Computers. 
If you don't see what you want 
here, give us a call. 


Microtek 16K RAM Card for Apple Il ...... $65.00 
Microsoft Premium Pack ................. 479.50 
BISON Add-on Disk Drive ................ 260.00 
(100% Apple Compatible) 
APRILE OSHER. о оаа. лайы. l 49.50 
Parallel Printer Card with Cable............ 71.00 
Kensington System Saver .............. ‚.. 75.00 
D.C. Hayes Micromodem ll ............... 270.00 
Microtek Apple Dumpling GX............. 118.00 
(also available with buffer) 

Microtek Magnum 80..................... 249.00 
Microsoft Z80 Softcard with CP/M ........ 239.00 
vimm ENHANCER Е е... ааа... 119.00 
Vitel Е ШЕӨЛШОП Әр ...........--......... 59.00 
Practical Peripherals 

Microbuffer 11, 16K, Parallel............... 209.00 
Microbuffer fl, 32K, Parallel............... 239.00 
Microbuffer ІІ, 16K, Serial ................ 209.00 
Мүегори еш 32K? Serlal ................ 259.00 
Microbuffer 8K, Ѕегіа! .................... 125.00 
Microbuffer I6K, Parallel.................. 125.00 


Atari Joysticks & Software in stock! 
For more information, circle reader service 55 


PRINTERS 


BISON carries all of the major brands of 
printers. If you need help choosing the 
proper printer for your needs, call and 
talk to one of our support technicians. 

NEC PC-8023A Fric. & Trac. w/Graph. .. $485.00 
Okidata Microline 82A 80 Col. w/Trac. ....439.00 
Okidata Microline 83A w/Trac., 132 Col. ...639.00 


Okidata Microline 84P, Parallel ........... 925.00 
Okidata Microline 84S, 200 cps/S ......... 999.00 
Okidata Місгоіпе92........:............ 599.00 
Okidata Microline 93 ................ ses. 839.00 
Star Micronics Gemini IO Printer .......... 399.00 
Star Micronics Gemini I5 Printer .......... 575.00 
C. Itoh Prowriter |, Parallel ,.............. 485.00 
C. Itoh Prowriter ||, Parallel............... 625.00 
C. Itoh Prowriter ІІ, Parallei/Serial ........ 685.00 


C. Itoh Ғ-10 Starwriter, P. or 5., 40 cps... 1225.00 
C. Itoh F-10 Printmaster, P./S., 55 cps. .. 1495.00 


GET THE BULL FREE WHEN 
YOU BUY FROM BISON 


Comrex Daisy Wheel Printer, Parallel ..... 735.00 
Comrex Daisy Wheel Printer, Serial ....... 785.00 
Comrex Tractor Feed .................... 235.00 
Loshiba RISSO Primer ......... due a 1695.00 
Товһіра Tractor, Eeed. .... 235. fae... ж® 235.00 
Diablo 630 Daisy Wheel Printer ......... 1675.00 


For more information, circle reader service 56 


MONITORS 


SANYO 

12" Green Monitor Моде! DM2112 ......... 89.00 
DMT 6013 13" Coler Monitor ............. 375.00 
ММС 7013 13" RGB Color Monitor ........ 375.00 
AMDEK Monitors 

AMDEK Video 300 

12" Green Phospher Non-Glare ........... 145.00 
AMDEK Color II 

13" Color Monitor RGB IBM/NEC/Apple ..685.00 
AMDEK Color I 

Pe, GBlOG MORROW) oT ESO da 299.00 
NEC 

12 Green Montor .. «xus os cx Rm eee 159.00 
Taw GOIORMOnIOE г... 22922224222... 325.00 
Te RGB Gblor.Monitor ,.............5.+ 755.00 
COMREX 

6890 18” Golor MOnitBr...... 2... a. 289.00 


For more information, circle reader service 57 


TELEVIDEO PRODUCTS 


TeleVideo computer terminals and 
desktop computer system — high price 
features at low prices. 


TeleVideo TS-802 Computer System 


64K, 4 Mhz Z-80A, CP/M™ 

Dual Floppies, 720K Total 

Same CRT and Keyboard as Televideo 950 Terminal 
Network Expansion Capabilities 


TeleVideo Т5-802...................... 2695.00 


TeleVideo TVI-950 Term.— Top-of-Line ...875.00 


For more information, circle reader service 58 


MICROPRO SOFTWARE 


Call for tremendous savings on MicroPro Software. 


5-100 PRODUCTS 


Sierra Data Sclences 
5-00 Master/Slave Single Board Computers 
Master — 4 Mhz, Z80A ................... 690.00 
Slave — 4 МВ2,:280А....................: 625.00 


Sierra Data CP/M™ w/Sierra Data BIOS ...225.00 


Sierra Манна! з. УЗ 25.00 
Sierra Data-Winchester Adaptor .......... 159.00 
Sierra, Calta Turbo;DOS TT 750.00 
OT Products 
OT 6-Slot/ ласа Drives... ae ee 530.00 
ӨЛ 8-Slot; Dual 8^ Drive. 97 560.00 
OT 12-510 Duak8 Dives У 620.00 
Qume #842 (Replaces Data- Trak 8) ....... 490.00 


Tandon Thin 8" Sngl-Side, Dbl-Density ... 345.00 
Tandon Thin 8" Dbl-Side, Dbi-Density ....475.00 
Mitsubushi Dbl-Side, Dbl-Density ......... 399.00 


For more information, circle reader service 59 


SPECIAL ON 


FLOPPY DISKETTES 


WABASH 
Single-Sided, Single-Density 
Box of l0, 8” or 5 4" 


$19.00 


SPECIAL OFFER: 
Buy a Case of 
Wabash 514” Diskettes 
(100 diskettes to а case) 
and you pay only 


$170.00 


(Save $2.00 a box} 


TDK 


5¥," Single-Sided, Single-Density 
8" Single-Sided, Single-Density 
55" Double-Sided. Double Density 
8" Double-Sided, Double-Density 


Head Cleaning Kit 


ненен 19.95 


THE BULL 
DISKETTE AND 
INFORMATION HOLDER 


FREE 


with $100 purchase. 
(Normally retails tor $0.85) 


"we accept Cash, Certified Checks, VISA and MasterCard" 
ADD 3% FOR CREDIT CARD PURCHASES 
All merchandise new in factory cartons with manufacturer's warranty 
Corporate and School District P.O.'s accepted subject to credit approval 
Enclose financial statement with order 
California residents add Sales Tax. Shipping charges added to all orders. 
"No refunds without prior approval" — Bison credit only on returned merchandise 


QUANTITIES LIMITED ON SOME ITEMS — PRICES SUBJECT TO CHANGE WITHOUT NOTICE 


Send Mail Orders To: P.O. Box 9078-184 e Van Nuys, California 91409 


For Questions or Phone Orders Call: (213) 994-2533 
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THE ULTIMATE 


IEEE/$-100 
MEMORY 
WOULD... 


= BE NONVOLATILE, 


B RUN AT 6MHZ wit 


= HAVE EXTENDED 24-BIT 
ADDRESSING and bani 


= HAVE DYNAMICALLY 
E WRITE PR 
AREAS t 


erasure | s and 


= GENERATE POWER-FAIL 


AVAILABLE NOW FROM DUAL 

` SYSTEMS, the СМЕМ memory 
boards combine high-speed 
CMOS memories with a new 
5-8 year lithium battery. The 
CMEM offers the nonvolatility 
of an EPROM board while retain- 
ing the instant writability of a 
high-speed read/write RAM. 
These industrial grade boards 
are subjected to a 168-hour 
burn-in and a 1000-cycle power 
interruption testto insure data 
retention and the highest degree 
of reliability possible. 


CMEM-32K, 32K Bytes $695 

CMEM-16K, 16K Bytes $595 

CMEM- 8K, 8K Bytes $495 
rh, ED: p! 


pRICESSLAS 
LoT TN 


UAL. 


DUAL SYSTEMS CORPORATION 


2530 San Pablo Avenue * Berkeley 
CA94702* 
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few of these software houses have 
targeted their software for the same 
amount of memory, and even those 
who agree about the amount of 
memory available disagree on how to 
use it. 

To date, the software houses that 
have placed the greatest emphasis on 
enhancing the user interface have 
been understandably slower in bring- 
ing their products to market. They 
seem to be centering their new user 
interfaces on the object/verb 
"desktop manager” approach de- 
veloped at Xerox PARC (Palo Alto 
Research Center). The screen 
becomes a metaphor for a desktop, 
and users select first what they want 
to work on (the object) and then the 
action that is to be performed on the 
object (the verb). (For a fuller descrip- 
tion of a desktop manager, see "The 
Smalltalk Environment" by Larry 
Tesler, August 1981 BYTE, page 90, 
and "The Lisa Computer System" by 
Gregg Williams, February 1982 
BYTE, page 33). To select both object 
and verb, you usually point at them 
with a mouse or a similar device. 

Software houses are responding to 
the issues of integration and ease of 
use in several different ways. Three 
general approaches prevail: the all-in- 
one approach, which combines all 
major applications in a single pro- 
gram; the separate-but-compatible 
approach, which provides fully func- 
tional independent programs with 
some mechanism for data interchange 
among them; and the desktop- 
manager approach described above, 
which gives the user access to all ap- 
plications, entirely hiding from him 
the problem of data interchange. 

The products described in the pages 
that follow are among the most im- 


portant ones under development 
now. 
All-in-One 


Context Management's MBA: If 
the question is “Which integrated 
program currently incorporates the 
most functions?” the answer can only 
be MBA. Written in Pascal for easy 
portability to different processors, 
MBA is a full-featured spreadsheet, a 
business graphics program that lets 
you choose one of nine different 


kinds of graphs for a set of data, a 
database that permits sorting data on 
as many as eight keys, a word pro- 
cessor that takes advantage of func- 
tion keys to implement its 13 com- 
mands, and a communications pro- 
gram that takes data from big com- 
puters and automatically loads it into 
an MBA spreadsheet. The database is 
relational and lets you add, delete, 
and rearrange fields at any time. 
Moreover, you can query the data- 
base by typing an example of the sort 
of thing you want to search for. It can 
also support databases as large as 16 
megabytes, if disk capacity permits. 

Although the early version of MBA 
ran rather slowly on the IBM Per- 
sonal Computer, it was faster than 
loading and unloading several dif- 
ferent programs to get a job done. 
The more recent version of MBA 
shown at last November’s Comdex in 
Las Vegas ran much faster on the ІВМ 
PC and faster still on the new 
Hewlett-Packard Series 200 Model 
16, a 68000-based system. 

Aside from integrating the user in- 
terface for its constituent programs, 
MBA is not especially innovative. 
Most commands are invoked by typ- 
ing a mnemonic preceded by the "/" 
that Visicalc uses. The program pro- 
vides online help. MBA organizes 
data as “folders” containing up to 28 
files each—somewhat like the desk- 
top-manager file concept. MBA uses 
virtual memory to permit documents 
to refer to data in other documents. 
When it’s in the spreadsheet 
"context," MBA will divide the dis- 
play into as many as four windows, 
any of which may be text, data, a 
model, or graphics. MBA ашо- 
matically redraws graphics after 
changes in data. 

Jim Peterson, director of develop- 
ment at Context Management, says 
that integrating functions was the 
highest priority in creating MBA 
partly because integration itself is the 
main issue in achieving both ease of 
use and speed. "You have to look at 
overall speed including telecommuni- 
cations and the time required to com- 
plete an overall task such as pro- 
ducing a report," he notes. Peterson 
adds that Context has made MBA run 
faster by reducing the number of 


overlays and keeping some memory 
free for user workspace. 

Peterson distinguishes MBA from 
Lotus Development's 1-2-3 (see 
below) by saying that “having 
graphics and numbers and text all on 
the screen at the same time is impor- 
tant. 1-2-3 doesn't do that. MBA uses 
more function keys and works in a 
window while other things are on the 
screen. The time required to go into 
and out of a word processor is 
another drawback for 1-2-3.” As for 
Visicorp's forthcoming Visi On, Pe- 
terson expects that its use of a desk- 
top manager will significantly slow 
execution speeds. He also observes 
that, while mice are useful when you 
are just looking at data, you still have 
to use the keyboard when you're 
entering data. Mice are expensive, 
too, he adds. 

Lotus Development's 1-2-3: Gregg 
Williams has already fully described 
this program (see December 1982 
BYTE, page 182), so I will cover it 
only briefly here. Lotus Develop- 
ment's 1-2-3 runs in 128K bytes and 
runs fast because it is written entirely 
in assembly language. The program 
incorporates three general functions: 
spreadsheet, graphics, and database 
management, but the database is 
quite limited. Lotus plans to add a 
word processor later. For the most 
part, the user interface of 1-2-3 is a 
good implementation of the com- 
mand-line-plus-online-help strategy 
familiar from the 8-bit world, but 
highlighting and selection by cursor 
do simplify some aspects of the pro- 
gram. The program has some delays 


while it goes to disk for help text, 
which also takes up a lot of disk 
space. As a result, you can't run 1-2-3 
on single-sided drives in the IBM PC. 
For the present, 1-2-3 is best classified 
as an enhanced spreadsheet. 


Separate but Compatible 

Micropro's Star Series: Micropro 
International Corp. introduced Info- 
star, a relational database manager, 
at Comdex. Infostar is now available 
only for 8-bit systems. Seymour Rub- 
instein, Micropro's president, is 
proud of the company's achievement 
in producing a series of compatible 
programs that let users program ap- 
plications without knowing a pro- 
gramming language. Users must 
understand what they want to do but 
need to know nothing about the 
grammar, syntax, or command struc- 
tures that overwhelm many computer 
users. 

The user interface of all the Micro- 
pro application programs seems to be 
based on the enormously successful 
Wordstar word processor. All ver- 
sions of Wordstar to date use the 
same control-code-based user inter- 
face Wordstar first introduced some 
years ago. The most common control 
codes are shown in on-screen help 
menus that can be suppressed once 
the user learns the codes. Like other 
programs that require the user to 
enter control codes to execute com- 
mands, Wordstar is difficult to learn. 
Once learned, however, it is power- 
ful. Micropro's strategy for in- 
tegrating software seems to be to 
make data movable between applica- 


tions but to keep each application 
program independent. This seems to 
result in a powerful set of programs. 
Curiously, the 16-bit version of 
Wordstar uses as many overlays as 
the 8-bit version regardless of how 
much memory is present in the 16-bit 
machine. 

The current 16-bit version of 
Wordstar runs in 64K bytes, but Sey- 
mour Rubinstein believes that 256K 
bytes of RAM will become standard 
because “the standard memory size 
[of a system] has always been deter- 
mined by the size of the standard 
memory chip.” Most recently, the 
standard chip has been 64K bits (8 
chips make 64K bytes of memory). 
Next year the standard chip will be 
256K bits. “Memory has two big ap- 
plications,” Rubinstein says. “Graph- 
ics and networking.” 

Rubinstein also anticipates con- 
tinual improvements in the user inter- 
face. To the extent that these im- 
provements use graphics, they will 
demand memory. Rubinstein adds, 
“There will be breakthroughs in input 
beyond the keyboard.” Whether 
Micropro is preparing such a break- 
through remains mysterious, but 
Rubinstein does point ош that 
Micropro owns a Xerox Star, the first 
commercial computer system with a 
mouse-driven desktop manager. Fur- 
thermore, rumors abound that 
Micropro will make major announce- 
ments at the National Computer Con- 
ference in May. When the 16-bit ver- 
sion of Infostar becomes available, 
however, using the Micropro pro- 
grams under Concurrent CP/M-86 


XEROX SPECIAL e 8088 CO-PROCESSOR $699 


820-0 FEATURES: 4MHz, ZAGA, CP/M BASED, 84K RAM, 12" НІ RES SCREEN (24 x 80), DD DISK CONTROLLER, THIN LINE 
GRAPHICS, ENHANCED SCREEN FEATURES (H/L INTENSITY, REVERSE VIDEO, FLASHING CHARACTERS), TONE 
GENERATOR, 2 RS-232 PORTS, ONE PARALLEL PORT, ALSOBOOTS ASINTELLIGENT TERMINAL. 


820/820 ІІ OPTION PKG. | Save $46! 
e ZB0BCPU SPEEDUP -to5MHztorB20 $t 
е BOCCPUSPEEDUP -108MHzior8201l 

a DISPLAY RISER- Bevates 5°, Steal Construction 

® ACRYLICGREEN SCREEN - Molded t o it CRT 

е ANT/-GLARESCREEN -Nylon, stretches over CRT, 

© SYSTEM DUST COVERS 53) (&" slightlytigher) 
$19910t820, $235 1ог82041 


PA 520 82011 (є. НАМ INCLUDE D - UPGRADABLE TO 256K) 


ө 10 Disketies(DS & 8” slightly higher) 
“ SurgeProtectedMuttiple Outlet Strip 
е EnterKeyfor Numeric Keypad 

© Cooling Fan - fits in display/processar, 
e Disk Drive HeadCieaning Kit-5°or8" 
5299 101820, $339for 8204! 


820 Double Density Kit 


820! Extended DO {670k/side) $99 32kPrinter Butter 


AmberorGreen CRT replacement $ 89 Hayes Smartmodem 
$ 49 Anti-Static Floor Mat 


Parallel Printer Cable 


диш 25 a Dalry ии 


Ошен о SINS $1x5 
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might result in the highest degree of 
integration of the Micropro product 
line. 

Sorcim's Superware: Sorcim's 
Supercalc is an excellent electronic 
spreadsheet that provides good tex- 
tual online help on demand. Sorcim 
has recently expanded its product line 
(called Superware) by introducing 
Superwriter, a word processor; 
Superdata-File Manager, a database 
management system; Superchart, a 
business graphics program; and 
Superdata Interchange, a program 
that permits data interchange among 
the Sorcim programs. Superdata In- 


terchange converts Superware files 
into either a common BASIC file for- 
mat or a Superware format. Super- 
calc can manipulate data stored by 
Superdata, Superwriter can include 
Supercalc data in a text file, and 
Superchart can generate graphics 
from Supercalc data. 

Each of the Superware programs 
uses conditional overlays. If memory 
is scarce, overlays are read in from 
disk when needed; if memory is abun- 
dant, overlays reside in memory 
rather than on disk. This approach 
takes advantage of the additional 
memory that 16-bit machines may 


Tune up your LA36 


The DS120 Terminal Controller makes your LA36 
perform like a DECwriter? III. 


The Datasouth DS120 gives your DECwriter® II the highspeed printing 
and versatile performance features of the DECwriter? III at only a frac- 
tion of the cost. The DS120 is a plug compatible replacement for your 
LA36 logic board which can be installed in minutes. Standard features 


include: 
° 165 cps bidirectional printing 
е Horizontal & Vertical Tabs 
e Page Length Selection 
e 110-4800 baud operation 
e 1000 character print buffer 
e X-on, X-off protocol 
e Self Test 


е К5232 interface 

e 20 mA Current Loop interface 
е Top of Form 

e Adjustable Margins 

е Double wide characters 

e Parity selection 

e Optional APL character set 


Over 5,000 DS120 units are now being used by customers ranging from 
the Fortune 500 to personal computing enthusiasts. In numerous instal- 
lations, entire networks of terminals have been upgraded to take advan- 


tage of today’s higher speed data 
communications services. LSI 
microprocessor electronics 
and strict quality control en- 
sure dependable performance 
for years to come. When ser- 
vice is required, we will 
respond promptly and effec- 
tively. Best of all, we can de- 
liver immediately through 
our nationwide network of 
distributors. Just give us a 
call for all the details. 


әй‏ لات 


datasoutn computer corporation 


4216 Stuart Andrew Blvd. г Charlotte, North Carolina 28210 • 704/523-8500 
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have but does not require it. 

Each Sorcim application program 
is powerful Superwriter, for ex- 
ample, incorporates an excellent 
spelling checker and a mailing-list 
feature for producing form letters. 
Superdata File Manager can sort on 
16 fields at once and can manage files 
of up to 32,000 records each and 1023 
bytes per record. In addition, Super- 
data permits the linking of files to 
form larger files and the creation of 
new file formats from old ones. All 
the Superware programs have user in- 
terfaces much like Supercalc's. The 
Superware series will run under Con- 
current CP/M-86, which means that 
you can have multiple Superware 
programs running simultaneously 
and switch at will among them. 

Richard Frank of Sorcim sees three 
main problems in achieving the next 
step toward greater ease of use and 
integration: creating an underlying 
data structure, providing sufficiently 
powerful applications programs, and 
writing good drivers for I/O (in- 
put/output). He says that Sorcim is 
now at work in all three of these 
areas, and he argues that neither 
CP/M-86 nor Unix will support the 
solution of all three problems. 

Because Visi On works atop MS- 
DOS and CP/M-86, Frank believes 
that the new Visicorp software can- 
not properly address the problem of 
the underlying data structure; it deals 
only with the I/O process. Sorcim 
will be developing its future software 
for machines running MS-DOS but 
will create its own data structure. It 
will be interesting to see how much of 
Sorcim's "data structure" resembles 
traditional operating systems. 

If the I/O drivers are done well, 
Frank says, they will handle key- 
boards, mice, touch panels, and other 
types of I/O devices. Frank believes 
that the design of the software should 
not require a mouse. "The hardware 
people are trying to make the 
machines' 'footprints' [the amount of 
desk space an object occupies] 
smaller," Frank observes, "while soft- 
ware people are trying to make foot- 
prints bigger by requiring space for a 
mouse to roam." He notes that people 
have enough trouble just managing 
the keyboard, and adding a mouse 


IS THIS LEVEL OF RELIABILITY 


REALLY NECESSARY? 
ACCUTRACK 


If you’ve ever lost data due toa Accutrack disks. OEMs have Dealers: Give your customers a 
faulty disk, you know how impor- specified them for years. You can choice—Accutrack’s OEM pertorm- 
tant reliability can be. trust them for your data. Call toll- ance as well as your heavily adver- 

That’s why Accutrack disks are free (800 225-8715] for your nearest tised brand. We have the industry's 
critically certified at 2-3 times the dealer. only complete line of disks, cas- 
error threshold of your system. settes and mag cards, including 


Why they're precision fabricated for virtually all special formats. 
highersignal quality, longer life and e ACCUTRACK If you want a quality line, small 


less head wear. And why we take Dennison KYBE Corporation minimums, the ability to mix 


such extra steps as testing single- pen. Ace Wanne DE 02254 and match, private labeling, 
E . . . ` e ‘ ші : е е . 
density mini disks at double-density Outside Mass. call toll free (800) 225-8715 fast delivery and great price, call 


levels. So you don’t have to worry Offices & representatives worldwide today. Find out how responsive a 
about the reliability of your media. media supplier can be. 
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Only TWA has First Class Sleeper Seats’ on every чыр 


For First Class comfort. 
First and foremost, there are our First Class We offer a gourmet menu with a choice 
Sleeper-Seats. of entrees like Chateaubriand. Vintage wines 
They are available on every 747 every from California and France. A selection of 


L-1011, and every 767 everywhere we fly ұз” fine liqueurs and cognac. All 
in the US, Europe and the Middle 8 cordially offered to you in a 
East. So you canrest easy every warm, personal manner. 


time you fly TWA. ӘР. „Жү, We even cater to your needs 
Just settle into a Sleeper-Seat, , | | 


before you take off. In major 
and you'll be impressed with its in- airports, you'll find a special 


credible comfort and legroom. Then set- Е T First Class desk to speed you 
tle back—the seat stretches out with you. М / through check-in. And a spe- 


Royal Ambassador Service. cial lounge for transatlantic 


First Class service in a class by itself. passengers to relax in before flight time. 
So call your travel agent, corporate 


TWA’s Royal Ambassador Service is travel department, or TWA 
available on every transatlantic and trans- Because for First Class service that's 
continental route we fly, as well as selected second to none, there's only one 
shorter domestic flights. choice. TWA. 
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with its own buttons won't make 
matters easier. 

As for concurrency, Frank 
argues—as does Microsoft's Bill 
Gates—that simultaneously running 
more than one application program 
on a single microprocessor is neither 
necessary nor desirable. What he be- 
lieves users really need is interrupt- 
ability—the ability to switch quickly 
from one application to the next. 
Frank also discounts the usefulness of 
splitting the screen among four ap- 
plications, There is no need, he says, 
to run a spreadsheet while running a 
word processor; the real need is to 
run one after the other in rapid suc- 
cession. That is the end toward which 
Sorcim is working. 


Concurrency for Separate-but- 
Compatible Programs 

Digital Research: Digital Research's 
Concurrent CP/M-86 provides a 
mechanism that can help integrate 
separate application programs. Under 
Concurrent CP/M-86, you can run 
several independent application pro- 
grams (or other kinds of software) at 
one time. Instead of having windows 
on each application, Concurrent 
CP/M-86 permits easy switching 
from one “virtual terminal" to 
another. Each virtual terminal is the 
whole-screen display of one of the ap- 
plication programs that is running. 
You can get information from one 
program while running another by 
switching briefly from one virtual ter- 
minal to the next. More direct in- 
tegration of data from one program 
into another depends on their data 
structures. By choosing application 
programs from a single vendor who 
has created a common data structure 
and a common user interface for all 
the programs, you should be able to 
achieve a high degree of integration 
under Concurrent CP/M-86. 

Digital Research has often ex- 
pressed a commitment to making 
computers accessible to more people, 
and president Gary Kildall suggests 
visual aids as one means to that end. 
There is a lot of speculation about 
Digital Research's plans for making 
computers easy to use, but the com- 
pany has not announced any plans 
that extend beyond creating tools to 


increase the productivity of program- 
mers working for independent soft- 
ware vendors. 


Desktop Managers 

Microsoft's Multi-Tools Series: 
Microsoft chairman Bill Gates says, 
“You can do a lot in 192K.” While he 
offers few details about the 
company’s forthcoming Multi-Tools 
series of integrated applications pro- 
grams, Gates notes that Charles Sim- 
onyi, formerly of Xerox PARC, is 
Microsoft's manager of end-user soft- 
ware. Simonyi and Larry Tesler, who 
was instrumental in the development 
of Apple's Lisa applications software, 
spent some time together at Xerox 
PARC disputing the number of but- 
tons that a mouse should have. Tesler 
said one, and Lisa has a one-button 
mouse. Look for Microsoft to use a 
two-button mouse. 

The Multi-Tools series will be 
available in two versions: one will 
run on all machines, and one will run 
on advanced hardware, The Multi- 
plan that runs now on the IBM Per- 


Petro-Lewis 


sonal Computer probably shows 
what the run-on-anything series will 
be like. Even without a mouse, the 
program lets users select functions by 
cursor movement. For those who pre- 
fer words to formulas, Multiplan's 
ability to let users refer to cells by 
English labels rather than alphanu- 
meric coordinates (i.e., "Sales«Unit- 
price" instead of "C15*C16") is an im- 
portant convenience. 

The advanced-hardware version of 
the Multi-Tools series requires a non- 
keyboard input device (such as a 
mouse), high-resolution graphics, 
and a 16-bit processor. This version 
will provide a desktop manager and 
windows on more than one applica- 
tion at a time. Each application will 
have a separate window and its own 
verbs (as opposed to all applications 
sharing the same window and verbs). 

Gates remarks that software shown 
to date has "ignored the metaphor of 
how you see data. In a spreadsheet, 
remembering formulas in cells is a 
problem. Popping graphs out of win- 
dows is also unsatisfactory. You need 
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Ой and Natural Gas Income Program XIII 


A series of limited partnerships 
formed to acquire producing oil 
and natural gas properties— 


including two major specified 
acquisitions that generate 
immediate distributions. 


No exploratory or 
development drilling 


Minimum subscription—$2,500 
($2,000 for Qualified IRA Plans) 


This announcement is not an offer to sell or a solicitation of an offer to buy any of these securities. 
The offering is made only by the Prospectus, copies of which may be obtained in any State only from 
dealers or brokers who may lawfully offer these securities in such State. 


Ta e y n ee SSS е. 


Please see that | receive 
the latest information on this 
offering including 

a current Prospectus. 


Circle 331 on Inquiry card. 


Mail To: 

Kay Grover 

Petro-Lewis Securities Corporation 
P.O. Box 2250, Dept. H 

Denver, CO 80201 
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PRODUCTS for the IBM@ PERSONAL COMPUTER | 


The Ultimate ЇВМ® Peripheral Hard Disk System for the 
MONTE CARLO™ CARD IBM® Personal Computer 
Five Functions — Memory/Serial/Parallel/Clock/Joystick The Davong System's Hard Disk Drive fits conveni- 
e Up to 1 Megabyte Expandable Memory ently inside or outside of the second floppy disk drive 
е One IBM Compatible Centronics Parallel Port location of the IBM® Personal Computei chassis, pro- 
е One IBM Compatible Asynchronous Communication Port viding more than 30 times the capacity of a floppy 
e Clock/Calendar (Battery-backed) with Alarm diskette, plus greater speed & reliability. 


* Dual Port Joystick Interface P Available for internal or external installation. Please 
e Future Upgrade Options: Direct Connect Modem specify. , , 


Bs 4. i 


And The Sensational 
l-C — MAGIC 
Prom Chip 
Programmable Graphics Screen Dump 


Print Spooling up to 64K 
Terminal Emulation. . . SCALL 


SOFTWARE rar i „ы 
Ashton-Tate: Sorcim Software: Е QUADRAM CORPORATION 
i ФП! ........................ $475.00 Supercalc ................. $192 Quadboard: The memory board for the IBM featuring: 
Continentai: Superwriter........................ • Fully Expandable from 64K - 256K 
Home Accountant Plus ...... $99.00 SI E e Parallel Port 
Denver Software: Lifetree Systems: е Asynchronous (RS232) Serial Port 
Easy Effective Accounting -$995.00 Voikswriter ........................ • Clock/Calendar 
Rose Data Вавзе................. $259.00 ^  Visicorp: es RAM ШЕК. Drives... ы. EE SCALL 
Service Manager ............. $1395.00 256К'\/15їса!С .................... Microfazer: 
MicroPro MISIMOX a e "x е Buffering from 8K - 64K (4 - 32 pages of text) 
Wordstar.............. p Xm $329.00 Peachtree • Printer & Computer independent 
Mailmerge .... $159.00 Peachpak ..... ... maT A e Parallel/Parallel; Parallel/Serial; Serial/Serial available 
* Compute while you peint den В. SCAL 


Peripherals for all Computers 
PRINTERS Monitors 
| 0000 
ТЕС / С-ІТОН Printers = а=) Amdek Color hy. EE Eme $299 
Prowriter | Рагайе!............................ Ae == | Calor, ll ........... m == шш 56907 
< mag $ | «n 3006 бгееп.............................. $1949 
Prowriter 1 Parallel sss © жж = mE | 300A Amber ............................ 51590 
Prowriter Il Рага!!е!/$егїа!.................................. 4 310G бгееп............................- $179 
Енен | G10A'MIIDen ДЗ $179" 
10 Printmaster pus mant | BMC 15MHZ Green .......................... $ 85% 
ida F10 Starwriter Letter Qualit | 20MHZ Огееп ............................ $140» 
Okidata ter Let у | | 
Microline 92: 160 CPS bidirectional with 40 CPS 40 CPS Printer, Diablo Standard Daisywheel NEC 1201, Gkeen ...——....— eee $159» 
correspondence. 80 column ...................... $575" ....91 1952 1212 Color Composite ............ 52000 
Microline 93: 160 CPS bidirectional with 40 CPS 1203 RGB Hi-Res Color ............ $679" 
correspondence. 132 column ................... | | T Zenith 2\уМ-12115МН7...................... $109% 
Pacemark 2350: 350 CPS bidirectional/2 color | DISKETTES Taxan Amber ..................... er $145” 
printing/136 column. ** Kangaroo: | 
Parallel ............... edis o mm T1 $2195% : » к. T ih = ' س‎ 
SONE 00 The disks with the ‘jump’ on the competition. MOOEMS 
бегізі.............. ead. S5 Outstanding value with library case and a D.C. Hayes: | | 
Pacemark 2410: 350 CPS bidirectional/2 color ten year warranty. en Tier ; еа 
printing PS Mp icspenvenre. 5%" SS/DD (Box of 10) y. | | omodem 11 (Apple 
Par alie SS 00 Be ЕКЕУ]. T CU a w/ Terminal Program ......................... S289" 
гае! і....................222 сыы $2495" { 20 Ву (Box oTO 2895 Micromodem і (Apple) ха 
i | ver і es м/о Terminal Program .....................„ф 
stat ban нш тїш ON ALL OKIDATA PRINTERS! 514" 55/00 (Box of 10).................... $23% Smartmodem 300 Baud ....................... $209" 
Cantos — Price is Too Low To Publish! 5%" 05/00 (Box of 10).................... 349% Smartmodem 1200 Ваиа..................... $525 
IDS Prism 8" 55/00 (Box of 10) $39" Novation: 
PEON а. 1 ы $1 4950 8" DS/DD (Box of 10)..................... 945, J-Cat А5232 Direct Connect .............. $1199 
Smith Corona | Elephant Diskettes Cat .. MeL 
TP- Parallel or Serial , ......9089% Smart Cat 1200 Baud... "NE DL 


5" 55/00 (Box of 10) ................. $2255 


Call for prices on Epson's New FX Series 5:4" DS/DD (Box of 10) ................. Applecat (I (Аррїе)...............................$289% 


* TANDON * 
Apple Ile® Specia Pe x 
PP х PRINCETON х DAVE Ж 
Provides these x Special к 
standard features: А ONS $500" Double Side/ 
е Typewriter-style, full ... 90.) ва, 
ASCII S e 690 Dots Hor. U.S. made by Texas Double Density INCORPORATED 
upper and lowercase, | • 18 Colors eS месат || ӘДІК Bytes 
and auto-repeat feature | *Non-Glare Screen price Dealers 8 Мап of Storage. Basis 108 
A . Call or write for i 
. 6502A microprocessor e Color at Its finest T IDA E um 9 TM-100-2 dmmsriz et 
a eq e a т (8-bit CPU) 
| Де س‎ | Î „ 64K bytes RAM • Single-board 
ERE memory computer 
Eee Ы 16K bytes ROM, which a NE TROP UFU • Serial RS-232C 
includes built-in Apple- ZENITH 2100 COMPUTERS interface 
soft BASIC language 2110-22 (Low Profile) $3099% • Parallel printer 
• color graphics and sound capabilities 2120-22 (All in one) . ..$3175% interface 


e seven І/О expansion slots 
• back panel designed for quick connect/ 
discannect, using D-style connectors 


1 e 2K system Monitor ROM 
Silicon Valley Word Handler $119 “ 10K address space for ROMor EPROM (type 2716) 
» 6 system expansion slots 
e Detachable ANSI standard keyboard with numeric 
IBM® keypad, 15 programmable function keys, and 
Personal cursor control block 
ERO • 2 page text display; 40/80 characters, 24 lines 
Computer • Five character sets 
' „ 3 graphics modes with up to 16 colors; 40 x 48 
Features: - Лә еі 1 NEC's APC™ blocks, 80 X blocks, and 280 x 192 dots 
« 64K Memory TR [ Offers: 


» 2 Tandon TM-100-2 
320K Byte Drives 

е 1 floppy disk 
controller 

е 1 color graphics card 

SlimLine drives and hard disk drives 

configurations are available upon request. 


Call for pricing on all ІВМ” Systems. 
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WORD PROCESSING SPECIALS 
On Line Screenwriter $85 Pro 


128K or 256K bytes 
of user memory 

monochrome and color displays 
two-million bytes of floppy disk storage 
5" hard disk 

hi-res symbol and line drawing graphics 
user-detinable character set 
user-definable lunclion keys 
CP/M -86™ operating system 


ЕКІН ІІ 
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е 6502 and 280 microprocessors built in 
е 64K RAM, expandable to 128K (4164 dynamic 
RAM, 200 ns) 


Franklin Ace 1000 

Offers 

“ 64K Memory 

ғ 40 column upper/lower case display 

« Apple lle compatibility 

* more space between expansion slots and 
internal fan aid cooling ....................... SCALL 

Call for prices on Franklin Ace 1200! 


MBI APPLETIME CARD 
Works with DB Master and Visidex Mountain Computer mode. 
Basic and pascal operation complete with datebook software ........ РР $ 894% 


PRODUCTS for the 
APPLE COMPUTER | 
MBI VIP CARD (Half Height Drives) 
Dual Port Paraliel/Serial Graphics Card............. NEP 910000 


| i Use ASCII Express The Professional 4.0 to simultaneously transfer data 


We are smashing from modem to printer using the VIP Card. 
the prices on 

Apple Compatible а 
Disk Drives! = 
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APPLE SOFTWARE | ASCH EXPRESS (The Professlonal]..... $99°° 


Continental: 
The Home Accountant ............ 
Silicon Valley Systems: 
Word Handler ..... Eta eai 
List Handler.... . m 
Stoneware: 


НАМ CARDS 
Microsoft 16K _,.................. 970% 
CP/M FOR APPLE 
Microsoft 280 Card............ $269% 


| E ж. SCALL 
FOURTH DIMENSION Drives DB Master yang Раб 
Plus а box of Kangaroo Diskettes ............ PE V n $2890 | DB Utility 1. 2. 3 Se nan System Saver ...... $69" 
FOURTH DIMENSION Drive with Controller dsm кА е Мецу 
Plus a box of Kangaroo Diskettes .................................$870 vmes РНИИ Select A Рогі..................... $440 


Dec AN Game Paddles................... 


We also carry: 


МІСЕ АО Rana Elite | COMPUTER-LINE Is Now Open Visitrend/Plot . Kraft: " 
A35 Ене Il 7 DAYS A WEEK! Denver Software: JOySticks ы. 940 
A 40 Elite 111 Product Information & Ordering Lines Financial Partner... $1490? Game Paddles................. 5300 
Mon. - Fri.. 7 ат. to 8 p.m. Pascal Tutor $ 89 80 Column Cards 
Generic Sat. 8 Sun..8 a.m.to 6 p.m. Ша 


SCALL 


ШИаымпіліп Standard Time} 


Pascal Programmer.................. Мадех with Softswitch ........8279" 


Write or Call for Our Comprehensive Catalog. 


Call “THE COMPUTER-LINE” 


| \ Product Information & Order Lines: (303) 279-2848 or (800) 525-7877 
xl Customer Service & Order Inquiry Line: (303) 278-8321 


ORDER DEPARTMENT: COMPUTER-LINE, Inc. • 1019 8th Street » Golden, CO 80401 
COMPUTER-LINE of Denver • 1136 So. Colorado Blvd. • Denver, CO 80222 


TERMS: All prices reflect a 2 9% cash discount. All goods acknowledged faulty on receipt by the custome: will be герагев or repraceo at ош discretion Customers must call for a RMA number befare returning any 

goods 1his facilites our Quick attendance to faulty goods We reserve the right to repair or return to the manutacturer for repair all goods beconung faulty within the specfhed warranty period Any goods (hardware Or 

soltware) returned Юг restocking are subject to 3 5% restocking lee at our discretien. The charge for cancellation of orders 15 10% No retums on soflware We accept по responsibility for any false claims made by 

manufacturers. Prices quoted tor stock on hand and subject to change withoutnotice Specialists in APO and international deliveries. Please add 2% (minimum $3 00) for Shipping APO and add to all prices 5% fOr 
й i ілмегігшігі YS U) Ричи, calle BO tr cays prs арын! farte HE АП teda tm пайи 


ең «ра an Rar oe of дї LS delet goods All qoae quer Than APO or Ena onal Сечен) UPS синип 
CANAAN ARE REGISTERED TKADEMARKS NAY 


Circle 105 on inquiry card. We have leasing terms available 


on all our equipment. 


Look for our 
"Computer-Line" Stores 
opening throughout the U.S. 
Write for our Franchise Package. 
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Circle 208 on inquiry card. 
Main/Fra mes 


from 


* 30 Models of Enclosures 

• Assembled and tested 

e Quasi-Coax Molherboords 
* Power Supply 

е Card cage and guides 


a Fan, line, cord, fuse, power 
& reset switches 


8" Floppy Main/Frame 
5482 


8" Disc Enclosure 


$250 


$525 
Phase/60 8" Floppy Mainlrame 


Phase/B0 Desk + Mainframe | 


Write or call for our 
brochure which includes our 
application note: | 
"никто Computers — 
A Recipe” 


INTEGRAND 


8520 Roosevelt Ave.eVisalia.CA 93291 
209'6541-1203 


We accep! BankAmericard!/Visa 
and MasterCharge 
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a more substantial metaphor." His 
comments suggest that Microsoft 
conceives of the window on each ap- 
plication not just as a means of gain- 
ing access to data but also as a way to 
provide user aids uniquely suited to 
the particular application. The idea is 
to integrate the user interface as much 
as possible for different applications 
without sacrificing coherence or in- 
tuitive appeal. 

Gates also argues that true concur- 
rency is not really desirable. Instead 
of needing to run more than one ap- 
plication program on the same 
microprocessor at the same time, 
Gates says, users need to be able to 
switch rapidly from one application 
to the next. "You need interruptabili- 
ty," Gates says, "but not simultan- 
eity." The argument is that timeshar- 
ing a single microprocessor is less effi- 
cient than having the microprocessor 
run only one application program at 
a time and switch from one to the 
next quickly as the user requests. [In 
many cases, users would have trouble 
perceiving any difference between in- 
terruptability and simultaneity (con- 
currency).] Nevertheless, Microsoft's 
MS-DOS will support true concur- 
rency in a future release. 

Visi On from Visicorp: When Dave 
Clough, project manager at Visicorp, 
was asked how much memory a 
system would need to resolve the con- 
flict between ease of use and added 
functionality, he said, "That conflict 
will never go away." Clough also said 
that when forced to choose between 
ease of use and additional functions, 
Visicorp would choose ease of use. 

The prototype of Visi On shown at 
Comdex was a desktop manager that 
appeared to integrate substantial 
functionality and great ease of use. 
While the Visi On desktop manager 
lacks the Lisa's pictorial detail, it still 
allows the user to choose from items 
shown on the desktop by using a 
mouse to point at one item. The 
mouse used with Visi On has two but- 
tons. 

Visi On's windows let the user view 
different applications in progress 
simultaneously. Nine verbs will be 
common to all applications under 
Visi On, and other verbs are specific 
to each application. 


The word processor shown with 
Visi On, presumably a relative of Visi 
Word, resembles Multiplan in that it 
enables the user to select a function 
by pointing at an item in a list. 
Visicorp has a whole new series of ap- 
plications, not yet shown or de- 
scribed, that will run under Visi On. 

Visi On will permit users to install 
applications modules as needed. If 
you need a database and a word pro- 
cessor but not a spreadsheet, you can 
buy only what you want. If your 
needs change, you can install an addi- 
tional module yourself. 

Visi On, described as an "operating 
environment," occupies an interesting 
territory between conventional oper- 
ating systems and application pro- 
grams. It runs on top of either 
CP/M-86 or MS-DOS and provides 
concurrency independently of the un- 
derlying operating system. Because 
Visicorp will make technical details 
about Visi On available to applica- 
tions programmers, software written 
outside Visicorp should be available 
to run in the Visi On environment. 
Visi On will be portable to different 
machines, and different application 
programs can be written to be por- 
table under Visi On. 

Apple Computer's Lisa: It's easy to 
see that a company like Apple Com- 
puter Inc., which produces both its 
new Lisa computer and the Large- 
scale Integrated Software Architec- 
ture to run on it, has an advantage 
over software houses in producing 
new-generation software. (For full 
descriptions of Apple's Lisa and its 
software, see the February 1982 
BYTE.) Apple can change the soft- 
ware and the hardware to suit each 
other. Knowing that Lisa will have a 
megabyte of memory has enabled 
Apple to succeed in a remarkably am- 
bitious project. For combined integra- 
tion of function and ease of use, Lisa 
is the leader by far. Lisa's drawback is 
its high price— not high in relation to 
function or value, but in absolute 
terms. While a toolkit will permit 
programmers to write application 
programs that run on the Lisa, the 
Lisa's software cannot be transferred 
to MS-DOS and CP/M-86 systems. 
Apple has plans to implement fuller 
database functions on the Lisa but ad- 


MultiMode Printer 
Offers Flexibility 


The" Beautiful" Font 


> Prin iter with 


e 
[2] = е andi j 
am 


. At a Sensible Price 


"Flexibility" means instantaneous call up of any of this trend- 
setting machine's many features whether for word processing, 
data processing, graphics or forms generation. Using either of the 
two built in interfaces, an external keyboard or downloading 
from your computer, you can program the Qantex Model 7030 to 
do more. 


Compare the “Beauty” of our printed letters for the word process- 
ing fonts which include Cubic, Trend, Spokesman, Courier, Italics, 
Script, OCR-A, APL, Scientific plus downloaded fonts from your 
computer. Draft copy modes include 8 resident fonts — U.S., 
U.K., German, French, Spanish, Swedish, Finnish, Norwegian and 
Danish. 


Other features include high resolution graphics — 144 x 144, 
single pass and double pass word processing, and 180 cps data 
processing modes and user defined formats. 

Operator initiated, the MultiMode printer provides a complete 
printed status report of operating parameters and diagnostics. 


For more information, or a demo, call us about the new Qantex 
Model 7030 MultiMode Printer. 


Al north atlantic 


Qantex 
60 Plant Avenue, Hauppauge, NY 11788 
(516) 582-6060 (800) 645-5292 
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mits that the present database mana- 
ger is somewhat limited. For ease of 
use, however, Lisa’s database 
manager is unrivaled. 


Summing Up 

Most of today’s software falls far 
short of our hypothetical Be-All and 
End-All package. Such a large and 
friendly software package is likely to 
remain hypothetical for some time. 
But inexpensive memory and 16-bit 
processors may make many of 
today’s hypotheses real surprisingly 
soon. For those who have spent years 
struggling to coordinate unrelated ap- 
plication programs in the past, any of 
the approaches to integrating soft- 
ware represents real progress and 
welcome relief. 

As for deciding what software to 
buy now, the choice is difficult. The 
revolutionary graphics-based soft- 
ware has great appeal as long as it 
doesn't sacrifice one of the specific 
functions that you happen to need, 
decrease the operating speed of the 
program beyond your tolerance, or 


How to make 


increase the price of a system beyond 
your means. When specific products 
meet your needs, you will buy one of 
the new software packages whether it 
has been announced today or not. 

If none of the revolutionary prod- 
ucts meets your specific requirements 
in function, speed, and cost, you 
must choose between the separate- 
but-compatible approach to applica- 
tion software (as in Sorcim's Super- 
ware) and the all-in-one approach (as 
in Context Management's MBA). In 
making this choice, the most impor- 
tant factor will probably be whether 
the all-in-one program offers all the 
features and all the power that you 
happen to need. If you do buy 
separate application programs, the 
best course is probably to buy from 
one software house and hope for in- 
creased integration in subsequent 
releases. If an all-in-one program has 
almost but not quite everything you 
need, you might ask its publisher 
whether future versions will include 
what you need. 

Advances in hardware technology 


dBase ll work magic. 


ifs a snap 


with Autocode. 


may hasten the triumph of the revolu- 
tionary software by reducing the 
price of very fast mass storage and 
thus reducing the penalty paid for 
using overlays and virtual memory. 
But no revolution is perfect or final or 
above criticism. А small skeptical 
voice inside me keeps raising three 
questions: 


eShould all software be written so 
that it’s easy for a novice to learn, or 
so that it is most useful and produc- 
tive in the long term? 

eWill the metaphor of the desktop re- 
main a good one? It seems ap- 
propriate for the transition from 
paper work to computer work, but 
once we grow accustomed to working 
with computers, why should we want 
our computers to emulate desks? 
eCan the mouse compete with the ef- 
ficiency of programmed function 
keys in all fundamental operations 
like deleting characters? To delete 
characters with the Delete key, you 
just put the cursor on the characters 
to be deleted and press the key. Auto 
repeat makes swift deletion of more 
words and sentences easy: you just 
hold the Delete key and watch the 
cursor swallow the characters to its 
right. To delete characters with the 
mouse-driven systems that I have 
seen, you put the mouse’s pointer on 
the character you want, press a but- 
ton on the mouse to select the 
character, and press a button on the 
mouse to choose the verb Delete. 


| Finally, the first practical application of artificial intelligence in 
| personal computer software. Autocode 1 is a powerful program 
generator for dBASE ІІ. No prior knowledge of programming required. 


ЕШШЕШЕШІЛЕЙ! 


That seems to add а step. Selecting 
larger blocks of text may require you 
to press more buttons (or the same 


@ Automatic menus & sub menus 

© Automatic data entry screens 

Ө Automatic data entry routines 

© String, numeric, date & 
calculated fields 

@ Automatic multiple reports 


© Automatic programs in dBASE II 
code with interactive screens 


О € No prior knowledge of dBASE II 


required 


© CP/M & MS DOS operating systems 
e Handy pocket size manual 
@ Average earning time only 4 hours 


STEMMOS LTD. 


666 Howard Street, San Francisco, CA 94105 
Just send the following to address above today. 


e Your diskette formol & hardware 


@ How many Autocades you want at 5200 each. 


e Your name & complete address 
e A check or money order. 


ORDER TOLL FREE 800-227-1617 (Ext. 417) IN CA CALL 800-772-3545 (Ext. 417) 


Credit cord buyers moy substitute their сога number ondexpiration | 
date for the check. Or call us toll free ond sove the trip to the mail box VISA 


U.S. Address 666 Howard St. Son Francisco СА 94105/ UK Address: 344 Kensington High Street, London W14 


Те! (445) 777-3800 
GOBASE 1" Ashton Tote 
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Deoler Inquiries invites 
‘In Caldornio odd 6% soles tax 


Tel: 01 602 6242 


Autocode ' " Sterrimas Ltd 


button more times) on the mouse. 


To date, ingenious software design- 
ers have debated these and the other 
issues of integrated and friendly soft- 
ware. All their conclusions remain as 
hypothetical as Be-All and End-All. 
Only the marketplace can say which 
hypotheses are true. The decision of 
the marketplace is uncertain because 
the people who will constitute most 
of the market have never touched a 
computer. Technology will determine. 
how these people will first touch com- 
puters, but from then on they as new 
users will decide everything on non- 
technical grounds. Ш 
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The new TEAC half height disk drive gives you everything you expect from a top 
quality disk drive, and one more thing, space. Now you can have up to 3.2 megabytes of 
floppy storage for the IBM PC without adding an expansion cabinet. Choose four 40 track 
double sided drives and get 1.2 Mb. Or four 805 for 5.2 Mb. Mix two 405 and two 805 for 
2.2 Mb. The TEAC drives operate under PC DOS 1.1 (80 track drives come with JFORMAT, 
providing electronic disk, print spooling and ten sector formats). Now you can have both 
increased storage and space. The TEAC double sided 40 track and 80 track drives are 
priced at just $299 and $365 respectively. 


Save on our 
line of other IBM 
compatible 


products. 


DRIVES 


е Single and Double sided 40 track 
drives. Fully supported by PC DOS 
version 1.1. Drives are easily installed in 
minutes. Tandon single sided (160K) — 
$225, Double sided (320K) — $299. 

е Double sided 80 track (650K) Tandon 
drive. Available with JFORMAT for PC DOS 
1.1 — $435. 

„ 5megabyte Winchester internal ог 
external disk drive — $1695. 


BOARDS 


е RAM Card — uses 64K dynamic RAM 
chips, with parity. 64K card — $149, 
additional 64K increments (expandable 
up to 256K) available for $79. 

е Combo Card. Adds parallel printer, RS 
252 async comm and clock calendar 


functions. Uses only one slot — $199. RS 
252 Cable — $24.95. Parallel Printer 
Cable — $29.95. 

е Clock Calendar Card. Features 
seconds, minutes, hours, day of week, 
date, month and year. Battery backup 
maintains time and date even when 
system is turned off — $99. 

* Prom Blaster. Programs most 4K to 
64K bit 24 PIN EPROMs. Complete with 
personality modules and read/write 
software — $129. 

* Prototype Card. 5.5 by 8 inch 
wire-wrap area holds over 85-14 pin dips 
— $29.95. 

• 48K Additional Ram. 27 chips plug 
easily into master PC board — $75. 


HARDWARE 


е 64K Byte Hardware Print Spoolers. 
Internal spooler comes with parallel 
printer adapter. External version 
connects easily between computer and 
printer. Both buffer 52 pages of print 
output and are user programmable — 
$319. 


SOFTWARE 


e Home Finance. Easy to use checkbook 


Circle 26 on inquiry card. 


& budget manager — $354.95. 

е Apparat Game Diskette. Includes 
blackjack, othello, matches and 
spiralgraph — $24.95. 


MONITORS 


е Your choice of high quality and reliable 
Amdek 12" green or amber screens. 
Choose the V300 G/A for the color 
graphics card priced at just $170, or the 
V310 а for the monochrome card at just 
$199. Both monitors are 18 Mhz BW and 
are anti-glare. 

е Princeton graphics HX-12 RGB color 
monitor $695. Other Amdek and NEC 
monitors also available at big savings. 
Call for prices. 


PRINTERS 


е A variety of the newest Epson, C. Itoh, 
Okidata and NEC printers available. Call 
for prices. 

To order any of the above products, 
write Apparat, Inc., 4401 S. Tamarac 
Parkway, Denver, Colorado 80257, 
303/741-1778. Or to speed up your order, 
call us toll free at 


800/525-7674. zæ 


ЖА ^bparat Inc. 


50 and 100 


Years Ago 
in BYTE 


Edited by Rich Malloy 


As staff members of one of the world’s oldest 
microcomputer magazines, we sometimes enjoy look- 
ing back at the interesting articles we've published in 
the past. For example, here are some items that ap- 
peared in our pages 50 and 100 years ago this month. 


BYTE 


APRIL, 1933: The International Business Machines 
Company of Elmira, New York, announced last month 
that, although it will continue to manufacture type- 
writers and adding machines, most of its resources will 
be devoted to the development and sale of fire alarm 
systems. 

“We figure that the most important device in a busi- 
ness office is the fire alarm,” said Thomas Watson, the 
president of the company. “After all, if there’s a fire, who 
cares whether you have a typewriter or not. In fact, in 
future years, when you think of International Business 
Machines, the first thing that'll come to your mind will be 
fire alarms.” 

In a related item, film star Charlie Chaplin turned 
down a request by International Business Machines to 
appear in its promotional literature. "It's a great com- 
pany,’ said the mustachioed comic, "but frankly the idea 
of having me promote business machines is one of the 
most ridiculous things Гуе ever heard.” 


ж k ж 


Things continue to heat up in the adding-machine 
market. Following the introduction last year of the mini- 
adding machine, rumors have reached us that the 
Japanese are ready to market a “micro-adding machine." 
This new invention, said to employ VLSS (very larée- 
seale smallness) technology, has an ineredibly light 
weight of only 47 pounds. To combat the threat of this 
new small machine, American addiné-machine manufac- 
turers are said to be at work incorporatiné deluxe fea- 
tures into their new models. One rumor has it that work 
is almost complete on a machine that can multiply. 


k k k 
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The Acme Calculating Company of Piscataway, New | 
Jersey, has just announced a machine which it calls a 
“Disk Storage Device.” The machine consists of a disk- 
drive mechanism called a “turntable” and a series of 
interchangeable data disks, or “records.” The disk is read 
by placing it on a rotating platform located on top of the 
disk drive. A pin, called a stylus, is inserted into one of 
dozens of grooves etched on the disk. Under proper con- 
ditions, a voice-like sound can be heard. This voice can 
be used to encode all types of data and can even be used 
to portray music-like sounds. | 

The Acme Calculating Company will market the Disk 
Storage Device as part of an “Office System,” which will 
include a typewriter, an adding machine, a typist, and 
someone to crank up the turntable. Also included will be 
software by Al Jolson and Rudy Vallee and His Connect- || 
icut Yankees. 


APRIL, 1883: Professor Eaton Zweiback of Slippery 
Rock University recently announced the discovery of a 
new number system called the “Binary System.” This 
system uses only two numerals, О and 1, as opposed to 
the decimal system which uses ten. Professor Zweiback 
claims that the binary system will have absolutely no 
practical value and will be used mostly as a mathematical 
novelty. 


ж k k 


Harvard anthropologists have discovered the remains 
of an ancient Arabian city just 75 miles north of where 
ancient Babylon once stood. Little is known about the in- 
habitants of this city except for the fact that for some 
unknown reason they wrote the numeral zero with a 
slash through it. The anthropologists are completely 
puzzled as to why these people used such a strange 
symbol. 
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Agricultural experts have abandoned efforts to 
develop farm land in the valley south of San Francisco, 
California. The experts claim that is difficult to grow 
crops in the soil because there is too much silicon. There 
is so much silicon present that some residents of the 
valley have started gathering it together and melting it 
into “chips,” which they then plan to dump somewhere 
near Boston, Massachusetts. 


жж k 


Missionaries near Peking have discovered a very small 
abacus, which the Chinese call “Mei Kro.” This extreme- 
ly small device, about the size of a postage stamp, is said 
to be extremely fast for computations. One of its draw- 
backs, however, is that the operator must use a pair of 
tweezers to manipulate the beads. 


The UniFLEX™ 
Operati ПО i 

System 
extracts 


from the 8 bit 6809 microprocessor allowing it to 
outperform many 16 bit systems 


With the UniFLEX™ Operating System, the 
8 bit 6809 microprocessor can 

perform as well as larger CPUsin a multi- 
user, multi-tasking environment. 


Independently developed fromthe 
ground up, UniFLEX™ closely models the 
features found in the UNIX™ Operating 
System. Andin two years ofuse, UniFLEX™ 
has proven the abilities of the 6809 to 
perform large system functions when 
incorporated into a properly designed 
mainframe. 


Some ofthefeatures supported include: 

e full multi-user, multi-tasking capabilities 

e hierarchical file systems 

e device independent |/O 

° four Gigabyte disk capacities 

e full file protection 

e inter-ftask communication via pipes 

e |/O redirection 

e task swapping for efficient memory 
usage 

e fullrandom-access files 

e comprehensive shell command 
language 

e foreground-background jobs 

e electronic mail and printer spooling 

e System accounting facilities 


The support software currently available 

foruse under UniFLEX™ is extensive. 

Asampling ofthe programs available 

includes: 

e native C compiler (full 
implementation) 

e native Pascal compiler 

e FORTRAN 77 ANSI Subset compiler 

e COBOL compiler with ISAM files, Report 
Writer & Sort/Merge 

e Extended BASIC interpreter 

e Extended BASIC precompiler 

e text editing and processing software 

e enhanced printer spooler 

e variety of absolute andrelocatable 
assemblers 

° debug and diagnostic packages 


Technical Systems Consultants, Inc. also 
Offers a line of single user FLEX™ software 
products for6800 and 6809 processors. 
Forthose having an absolute need fora 
16 bit processor, UniFLEX"" will b e avail- 
able through OEM licensing arrange- 
ments forthe 68000 microprocessor. 
Please call or writefor additional 
information on individual products or 
OEM licensing arrangements. 


UNIX" is a trademark of Bell Labaratories. 
FLEX™ and UniFLEX™ are trademarks afTechnical 
Systems Consultants, inc. 


f technical systems 
{= consultant, inc. 


111 Providence Rood 
Chapel Hill, North Carolina 27514 
(919) 493-1451 


The Enhanced VIC-20 


Part 3: Interfacing an MX-80 Printer 


Joel Swank 
12550 SW Colony #3 
Beaverton, OR 97005 


To do any serious programming with the Commodore 
VIC-20, you need a printer. Commodore markets two 
that plug directly into the VIC serial port: the VIC-1515 
and the VIC-1525 graphics printers. Both form characters 
with a 6 by 7 dot matrix and operate at 30 characters per 
second, 

For most uses these printers are satisfactory. But if you 
look closely at a VIC character on the screen, you can see 
that it is composed of an 8 by 8 matrix of dots. Neither 
Commodore printer can print true VIC characters or 
graphics. And because the VIC has only a serial printer 
port that uses a DIN (Deutsche Industrie Norm) connec- 
tor, you can’t interface printers that have standard 
Centronics-style parallel ports with the VIC. 

This article will show you how to select an alternative 
printer for use with the VIC and how to interface it with 
the computer to get true VIC characters and graphics. 


Selecting a Printer 

The first consideration is which printer to buy. A large 
number of low-cost dot-matrix printers offering a wide 
range of features and capabilities are now available. Two 
features in particular are necessary to adapt the printer to 
the VIC. First, the printer must have graphics capability 
so that the VIC character patterns can be formed in 
memory and then sent to the printer. Second, the printer 


Editor’s Note: The VIC-20 is one of the new breed of low-cost com- 
puters that offer a surprising amount of computing power for the 
money. But its low cost also means that it lacks some of the features 
we've come to take for granted. In this series of articles, author Joel 
Swank will "enhance" the VIC-20 and in so doing increase the utility of 
this very interesting computer. . . S. J. W. 


260 April 1983 © BYTE Publications Inc 


must have 8 or more wires in its print head if it is to print 
the VIC's 8 by 8 characters efficiently. 

Many printers use a 7-wire print head and normally 
print a character that is only 7 dots high. These printers 
can print only 7 dots vertically on each pass of the print 
head across the paper. Because the VIC character is 8 dots 
high, the print head would have to make two complete 
passes to print the entire VIC character, slowing the effec- 
tive printing speed by one-half. Making two passes can 
also distort the VIC character because horizontal align- 
ment is not always perfect on some printers. 

The Epson MX-80 is one of the more popular printers. 
It has a 9-wire print head, and with the Graftrax op- 
tion, it can do graphics. The MX-80 also offers italics, 
several print sizes, and proportionally spaced characters. 
To give you an idea of some of its features, I have includ- 
ed a summary of its escape sequences and control codes 
in table 1. These are the commands that the computer 
uses to tell the printer the desired print format. The 
МХ-80 meets the requirements for use with the VIC and is 
moderately priced. 


Interfacing the Printer 

The next consideration is how to connect the printer to 
the VIC. The most obvious way is through the user I/O 
(input/output) port, which is the opening at the left rear 
of the VIC case. The logic assignments of each pin on this 
port are given in table 2 (see figure 1 on page 288 for user 
port I/O connections). Some of the pins are already 
assigned to other uses, but a full 8-bit parallel I/O port 
that is capable of driving a printer does exist. This is ac- 
tually the В port of a 6522 VIA (versatile interface 


Lyco Computer Marketing & Consultants 
TOORDER TOLL FREE 800-233-8760 


CALL US In PA 1-717-398-4079 


FREE with Purchase of 
ATARI 800 48K ....$489.00 § 


810 DISK DRIVE......$419.00 
ATARI 1200 64K RAM...$cALL $ O ^ warner Communcatons Conca 


MONITORS MODEMS 


ANCHOR MARK I 
ANCHOR MARK II 


ATARI HARDWARE 


NEC JB1260 
NEC JB1201 
NEC TC1201 


Era communes PERCOM DISK DRIVES 


KX7104 ENTERTAINER $389.00 


400 KEYBOARD 
MINER 2049er 


DUALHEAD SINGLE DRIVE 4451 ...$649.00 
DUAL HEAD DUAL DRIVE 44S2....$789.00 


SAVE == р RINTERS B Dıskerres : ın stock 


PROWRITER...........$375.00 
INEC 8023A............$439.00 
SMITH СОНОМАТРІ ...$569.00 


$1475.00 OKIDATA 82A $419.00 
$1675.00 OKIDATA 83A ........... 2... $639.00 


OKIDATA 84 ; 
OKIDATA TRACTOR | FILE MANAGER 800: 
- "| ATARI WORD PRO 


PRINTER CABLES 


for Atari — қ — 
POLICY 
DURING APRIL m CALL TOLL FREE 


In-Stock items shipped within 24 hours of order. Personal a psp al 
checks require four weeks clearance before shipping. No or send order to 
deposit forCQDorders. PAresidents ааа salestax. All products 

subject to availability and price change. Advertised prices Lyco Computer 
show 4% discount offered for cash. Add 4% for Mastercard and P.O. Box 5088 

Viss. Jersey Shore. PA 17740 
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E-RACETcow vss. 9 E-RACET compures s 


ELEC E70 10 са OT Г HF SFC 


FIELD PROVEN 
HARD DRIVES 


5 to240 MEGABYTES ONLINE for the TRS-80* Mod II/XVI 
Winchester and Cartridge Disk Drives available for immediate delivery !! 
5 MEGABYTE FOR Mod |, Il, and Ill 
CALL FOR PRICING 


14 4- Megabyte (formatted) ARM Winchester Disk Drive CALL for Pricing 
Includes ECC error detection and correction. FAST. Service Contract Avail- 
able ($30/month/drive). Multiplexor available. SHARE hard drive between 
four Model 116! 


ж 


20 Megabyte Cli Honeywell Bull Cartridge Drive $7995 
10 Megabytes fixed, 10 removable for the professional installation requiring 
Removable Media for BACKUP. 60 and 120 Megabyte add-on drives available. 
Up to 240 MEGABYTES!! Four port multiple xor available to SHARE hard drives. 


HARD/SOFT DISKS SYSTEM (HSDS) SOFTWARE 
Radio Shack 2.0 Compatible Operating System for Hard Drive Operation. 
Runyour 2.0 software on hard drives without conversion (except drive des- 
ignation), Compatible with most machine language programs that use the 
standard calling sequence. Supports ARM, Cameo, Cynthia Bull, Corvus, 
Data Peripherals, QCS, Radio Shack, and certain other hard drives. 
Access BOTH your floppy disk drives and hard drive files INTERCHANGEABLY!! 
Complete utilities include HZAP (Hard Disk SUPERZAP), Directory Catalog Sys- 
tem, Parameterized FORMAT, HPURGE (Bulk Copy/Purge Utility) and others. 
The Hard/Soft Disk System (HSDS) Software has almost two years FIELD 
experience. Version 5.0 adds several enhancements including maintenance 
of system files on the hard drive, files as large as the disk, the ability to seg- 
ment the disk as logical drives, and definable directory size. Floppy backup 
(close to a Megabyte per minute) is provided for Winchester drives. 
HSDS for Radio Shack $500 

HSDS for Other Drives 5400 


Е- RACET COMPUTES ro: 


Integrity in Software 
1330 N. Glassell, Suite M, Orange, CA 92667 (714) 997-4950 
CALL FOR COMPETITIVE PRICING ON HARD DRIVE SUBSYSTEMS — 


BUY WHERE YOU CAN GET SOFTWARE SUPPORT!! 
DEALER AND SYSTEM HOUSES — WE HAVE DEALER PRICING}! 


CIRCLE READER RESPONSE FOR FREE TRS AND NEC CATALOG. 


“TAS-80 is a trademark of tandy corporation 
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ESC 0 
ESC 1 
ESC 2 
ESC 3n 
ESC 4 
ESC 5 
ESC 8 
ESC 9 
EG : 
ESG ; 
ESC < 
ESC = 
ESC > 


ESC ? n1 — n37 


ESC @ 


ESC An 


Epson MX-80 Escape Sequences 


Sets line spacing to 8 lines per inch (LPI) 
Sets line spacing to 7/72 inch per line 
Sets line spacing to 6 LPI 

Sets line spacing to n/216 inch per line 
Selects italics character set 

Selects standard character set 

Enables paper transfer even if out of paper 
Cancels paper out function 

Sets Radio Shack mode 

Cancels Radio Shack mode 

Moves print head to left end of carriage 
Clears the M.S.B. function 

Sets the M.S.B. in the printer 

Redefines all escape codes 

Resets the printer 

Sets line spacing to n/72 inch per line 


ESC B n1 n2...null 


; 255 


ESC Cn 


Sets vertical tabs 
Sets form length to n lines 


ESC D ni n2...null 


. 258 
ESCE 
ESC F 
ESC G 
ESC H 


ESC J n1 n2 


ESC K n1 n2 
ESC L n1 n2 


ESC P 
ESC Q 
ESC S 
ESC T 


CTRL G 
CTRL H 
CTRL | 

CTRL J 
CTRL К 
СТЕ L 
CTRL M 
CTRL N 
CTRL О 
CTRL Q 
CTRL R 
CTRL S 
ЕТЕ T 


Sets horizontal tabs 

Selects emphasized printing mode 

Cancels emphasized printing mode 

Selects double strike printing mode 

Cancels double strike printing mode 

Bit image graphics—960 DPL mode, 480 
speed 

Bit image graphics—480 DPL mode 

Bit image graphics—960 DPL mode 

Selects compressed-character print mode 

Cancels compressed-character print mode 

Selects expanded-character print mode 

Cancels expanded-character print mode 


Epson MX-80 Control Codes 


Bell character 

Backspace character 

Horizontal tab character 

Linefeed character 

Vertical tab character 

Formfeed character 

Carriage-return character 

Selects expanded-character print mode 
Selects compressed-character print mode 
Selects the printer 

Cancels compressed-character print mode 
Deselects the printer 

Cancels expanded-character print mode 


Table 1; The Epson MX-80 printer escape sequences and con- 


trol codes. By having the VIC-20 send these escape and con- 
trol codes to the MX-80, you can control the output from the 


printer. 


Type 


о оч O O р о N = 


GND 

+ 5V 100mA max. 
RESET 

JOYO 

JOY 1 

JOY2 

LIGHT PEN 

CASSETTE SWITCH 

SERIAL ATN IN 

+9V 100тА max. 
GND 

GND 


Note Pin# Type 
GND 
CB1 
PBO 
PB1 
PB2 
PB3 
PB4 
PB5 
PB6 
PB? 
CB2 
GND 


Zar 78е г пгт. сут > 


Table 2: VIC-20 user port I/O pin designations. Printer out- 
put is taken from pins A through M by means of the VICEPS 
program. 


Plot 


your next meeting 
yourself. 


Read how 2 pens can become 
your best presentation tools. 


Introducing the New Personal 
Computer Plotter from 
Hewlett-Packard. 


Now you can use your personal 
computer to generate your Own presen- 
tation charts, graphs, and pie charts. 
How? Simply add on the new high 
quality, low cost HP 7470A 
Personal Computer 
Plotter. ч. 

The 7470A helps you 
Save time and save money, and Қ. 
lets you communicate quickly, accu- 
rately and effectively. 


Quicker understanding. 


Data, when visualized graphically, becomes information 
fast. Charts and bar graphs can make any presentation 
clearer and more readily understood, But asking your staff 
to produce the graphics man- 
ually for your next presenta- 
tion doesn’t ensure accuracy 
or artistic talent. And going 
to outside graphics suppliers 
can be costly. Combined with 
your personal computer. the 
new HP 7470A plotter does 
the communicating for you. 
Quickly, Logically. And with 
off-the-shelf software avail- 
able from most HP dealers. 


Fast and pretty. 


The 7470A gives you high plotting speed with excellent 
line quality...faster than any competitive small plotter. 
On top of all that, it comes in an attractive design 
package that looks nice on your desk. And it does it 
for only $1,575. (U.S.A. domestic suggested retail price.) 


а а ааа, 


Мате 

Сотрапу 

Address 

City, State & Zip 
Phone Number ( ) 


| ee 


Seeing is believing. Send me a sample plot, an overhead transparency, and more detailed information. 
Title 


Send to: Hewlett-Packard, 16399 W. Bernardo Drive, San Diego, CA 92127 —Attn: Nancy Carter 


Count on it. 


The 7470A 15 built the Hewlett- 
Packard way. To last. Designed and 
engineered with only a few parts, none 
of which require adjustment. And with 
customized integrated circuits 
—— that ensure reliability. 


Pen pals. 


The HP 7470A has 

| -— —. two single-pen stables. 

— | pen changes give you 
multi-color plots in your choice of ten 
coordinated colors. Pens are automatic- 
ally capped and stored. 


— Ап option you'll want, too. 

For only $95, you can also get a 17057 Overhead 
Transparency Kit that turns your plots into transpar- 
encies for overhead projectors. For "| need it tomorrow 
at 9:00 A.M." meetings. it's a necessity. 


Start plotting your next presentation today. 
Clip and mail the coupon below. Now. 


Mail the coupon below and we'll send you — absolutely 
free— a sample plot, a more detailed brochure. and a 
sample overhead transparency. 

Then...stop in at your nearest Hewlett-Packard 
Dealer. Sec the HP 7470A in action. Once you see it 
demonstrated you'll find a hundred ways to make your 
own applause-winning presentations. 


When performance must be measured by results 
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VIC to Epson Connections 


Epson 36-Pin 

VIC Via Pins МІС User Port Signal Connector 
GND 19 
Acknowledge 10 

DO 


D1 


СВ1 
РВО 
РВ1 
РВ2 
РВЗ 
PB4 
PB5 
PB6 
PB7 
CB2 


e r-xcormmmoouo»m» 
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Data Strobe 


Table 3: VIC-20 to Epson MX-80 connections. This illustrates 
the output pins from the VIC versatile interface adapter 
(VIA) chip, the connections from the VIC user port, the 
signals involved, and the corresponding pins on the MX-80. 


adapter) chip, a very powerful I/O device that is used on 
many computers that have the 6502 microprocessor. The 
VIC programmer's reference manual gives a complete 
description of it starting on page 229. 

Most printers, including the MX-80, come equipped 
with an “industry-standard parallel interface.” This inter- 
face is not actually a standard, but all versions are 
similar, and all of those I've seen can be driven with a 
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ECOSOFT 


6522 VIA. Table 3 shows the physical connections you 
need to connect the MX-80 to the VIC via the user port. 
Eleven wires must go from the VIC to the printer; one to 
ground it, 8 for the 8 bits of data, and 2 for handshaking. 
Handshaking lines are used to keep the printer and the 
VIC synchronized. The VIC uses the DATA STROBE 
line to tell the printer when a character is ready. The 
printer uses the ACKNOWLEDGE line to tell the VIC 
when it has accepted the character. The 6522 VIA, when 
used in the handshake output mode, takes care of these 
signals. 

The least expensive way to connect the VIC and the 
MX-80 is with a ribbon cable. To do so, keep the length 
of the wire as short as possible. I have used an 8-foot 
cable with no problems. The VIC end of the cable must 
be a 24-pin card-edge connector that has contacts on 
0.156-inch centers. The MX-80 end must be a 36-pin 
Centronics-style male printer connector. I have a stan- 
dard printer cable with a male connector on each end. To 
use this cable, I wired a short ribbon cable from the VIC 
connector to a female 36-pin connector. My VIC can now 
be connected to the standard printer cable. These connec- 
tors are available at many electronics stores and from 
mail-order companies. 

The interface as shown in table 3 does not take full ad- 
vantage of all of the features of the MX-80. Seven other 
signals on its connector are not used. These provide, 
among other things, an out-of-paper signal and a busy 
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Medical (PAS-3) 

Programable ..,., 

ASHTON-TATE 

* dBASEII 

BALCONES 

The BossFin. Acc. System. ..,.. $1750 

BYROM pes DISSE 
CBBUDM ..,.‚.......›.„„»%.„$1%9 

Ер a wse eee «5620149 

CAXTON 

e Els Ee ые gaê a у= $225 

COMPUTER CONTROL 

"Fabs (B-Tree) 
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Manual Only 


$140/35 
Ntc а TE E.. $140/35 


. -$275 
$115/25 


Місгоѕіаі . 
EPIC COMPUTER 
"Super vyz , 
FAIRCOM 
*Micro B + 
(Specify language) . 
FINANCIAL PLANNING 
* Mini Model $429/50 
FOX & GELLER ASSOCIATES, INC. 
Quickscreen ,,..... $14 
Quickcode 
FRONTIER SOFTWARE 
Professional 
Time Accounting 
General Subroutine 
Application Utilities 
FYI, КЕ 
Supertile 
PASCAL LANGUAGE 
Pascal Z. 
Pascal MT + V5.5 


$229/30 


.: 8499/50 
$439/50 


$349/40 


.98165/15 
Wordsearch. ......, oanp ene .$179/50 
String 80 $ 84 


LEXISO 
ر‎ i 


... 349/55 
MARK OF THE UNICORN 


NORTHWEST ANALYTICAL 

SAIR Sasa aa $409/45 
OASIS 

““Тһе Word" 
The Word Plus 
PEACHTREE® 
General Ledger 
Accounts Receivable 
Accounts Payable ..., 
Inventory . е из 
Mailing Address . 

for P8 Version 

Series 6-Peachtree 

CPA.. ne oe oe 4 в 
Passive Payroll, |... .... 
Series 7-Peachtree 

Sales Tracker 
AR-SalesAnalysis 

Inventory 

Order Entry 


SOFTWARE 


*Lyn 

R AN. McFARLAND CO. 
RM/Cobol 
SORCIM 

* Pascal/M 280. 
Pascal/M 86/88 . 
* Асі 65, 68, 69, 86, 88. 
*Trans 86 


‘ete Ж. 


vee 4 


Pascal (inc! C) 

IBM PERSONAL ‘COMPUTER 
Wordstar 3.2 

Mailmerge 

PUDE He Р 

Visicakc (256K) . 

Optimizer 

Supersoft C - CP/MB6 . 
Peachtree 3 Pak GL, AP, AR. 
Final Word 
Condor |, 11, Il) 
Statpak . 
BSTAM 
Move-lt 
Easy Writer || . 
Easy Speller 


*" »» *9XRAEVISTB 


Easy Filer (dBase mgr.) ....... 


Spellbinder . . 
Concurrent CPM 86 
Pascal MT & 86 
SPP 86 


APPLE II DOS 
Word Handler ІІ. 
Listhandler . s 
Broderbund Software 
General Ledger (w/ A/P) . . 
Payroll. . А 
Professional Easywriter -— 


* Available for Apple with Softcard 
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.S229INA 
. .$200/NA 
. .$500/NA 


4854 ttee brand hee 


,.$335 


teurreaereve 


You can't buy an S-100 
hard disk system for less. 


DERE 
SE ӨЙ М 
A] 


allows you to add two more 


" users to your system. Which 
poo ade. prega) pei pes makes the Decision | the lowest 
3 995 4. 400 priced multi-user, multi-tasking system 

9 7 you can buy. The package adds an 


| additional 192K of RAM, plus Micronix,” 
That's the full price for the complete For another $405, you double your floppy ^ Morrow's UNIX™-like operating system. 


Decision I" computer. Including an S-100, capacity to 400K. And, you get over The OS includes a CP/M emulator which 
(IEEE-696) 14-slot motherboard, 64K $1,200 worth of applications software: allows you to use CP/M software in a 
of RAM, DMA floppy and hard disk con- — WordStar? Correct-It" spelling checker, ^ multi-user environment. 


trollers, a 5 Megabyte hard disk, a 200K the LogiCalc" spreadsheet, and the BUY IT YOUR WAY. Single-user or 
floppy disk drive, one parallel and Personal PEARL" relational data base multi-user/multi-tasking. Or buya 

three serial ports. Plus, CP/M® 2.2 and manager. single user system now and expand it later 
Microsoft® BASIC-80. NOW, MULTI-USER. For an addi- No matter how you buy it, you can't 


tional $1,995, you get a package that buy more performance for less. 


MORROW DESIGNS 


MORROW DESIGNS LJ 600 McCormick St. O San Leandro, CA 94577 0 (415) 430-1970 
WordStar is a registered trademark of MicroPro, Inc, CP/M isa Personal PEARL is a trademark of Relational Systems, Inc. 


registered trademark of Digital Research, Inc. UNIX is a trademark of Bell Laboratories, Inc. 
Decision I, Micronix, and Correct-It, are trademarks of Morrow  LogiCalc is a trademark of Software Products International 
Designs Microsoft is a registered trademark of Microsoft Corporation 
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You'll never have a better reason 
to begin shopping by mail: 


WITH AN Н5-2320 INTERFACE 


% 


9 


5529 WITH SUPERCALC 


WITH AN RS-232C INTERFACE 


$749 WITH SUPERCALC 


Our fully-populated memory 
boards include parity checking 
and a standard RS-232C interface. 
They are compatible with all ІВМ 
sofiware, 

This Б a rare opportunity to 
save a great deal of money 
without sacrificing quality. These 
boards meet the highest standards 
of design, materials and manufac- 
turing available — at any price. 
They are completely quaranteed 
for two years. 


31245 LA BAYA DRIVE 
WESTLAKE VILLAGE. CA 91362 


To order or tor 
information call 


In New York: 
(212) 509-1923 


In Los . 
(213) /06-O333 


In Dallas: 
(214) 744-4251 


ә = 
ск ағ 
=z 
-— = 


We accep VISA, MasierCard w COD (add $3 kx COD) Add a $3 stopping charge to PENIG moes. 
actual sSippeng charges. will be added lo nor-prepaids Caldorma tesidents add appropriate sales un 
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VICEPS Commands and Open Options 


SYS(7168) OPEN printer for graphic output of VIC 
characters. Select the following options 
before calling: 

POKE 780,1 Select 8 lines per inch (ІРІ). 

POKE 780,2 Select graphic LPI (no space between lines). 

POKE 780, 

(anything else) Select 6 LPI. 

POKE 781,1 Select double horizontal density. Uses 960 
graphics mode. Slows printer 1/16 ASCII 
mode. Good for work to be photocopied. 

POKE 781, 


Select single density. Uses 480 mode 
graphics. Slows printer 1/4 over ASCII mode. 


(anything else) 


SYS(7188) OPEN printer for ASCII output. All printer 
escape sequences and control codes are 
under user control. Some standard VIC 
characters are also Epson control codes. 

SYS(7202) CLOSE the printer and restore the output vec- 


tor. If in graphics mode the end of the last 
line must be sent to the printer. 


Table 4: VICEPS program commands. The SYS commands | 
open and close the VIC user port for output to the printer. 
The POKE commands select various printer options. 


signal. You don't need to use these signals to get the 
MX-80 to work. Because the VIC has no more user I/O 
pins available, the extra signals are ignored. 


Software Interface 

Listing 1 is the VICEPS program, which allows the VIC 
to communicate with the MX-80. Written in 6502 
assembly language, it occupies about 400 bytes of 
memory. It is accessed with a BASIC SYS command. To 
use the program, you must first enter the command SYS 
(7168) to start the OPEN routine (see line 36). This 
routine initializes the VIA and the printer and inserts the 
address of the printer output routine into the VIC's dis- 
play vector as well. The display vector is the pointer to 
the VIC's program to display a character on the screen. 
All screen output comes through this vector. It was pro- 
vided by the designers of the VIC for just such an applica- 
tion as this. After the initialization routine has been 
started, all characters that are displayed on the screen 
will also be sent to the printer. 

Before entering the SYS command you can also give 
some information to the OPEN routine. This information 
is passed via the SYS register area at memory locations 
780 and 781. Table 4 lists a summary of the VICEPS pro- 
gram options. Location 780 is used to select the vertical 
print density—how much space is left between lines of 
print. Entering 1 into location 780 produces a vertical 
density of 8 lines per inch (LPI). This leaves one blank 
row of dots between lines. Entering a 2 into location 780 
results in graphic density. This leaves no space between 
lines so that graphic characters will connect, as they do 
on the VIC screen. Entering any other number into loca- 
tion 780 produces the default print density of 6 LPI, 
which makes for the most readable program listings and 
text. Text continued on page 280 


E v p 


| eel ЕТТТ ЕЕЕ ТЕЕ 


=. 
Ен ЕН БЕН БЕН БЕН БЕН БЕР 118 . ee шш аш шш L E E [D P I M 


| for а complete selection of к... hardware, software and accessories. 


" Pgachcale ........ ang Cobol g таа 550 Woolf Movelt...... 125 Microfazer BK Printer 
Apple/Franklin Telecommunications . 279 Масго80........, 150  {SASpellguard ..... 247 7, rtt 135 
PENGUIN SOFTWARE MuMath/MuSimp.... 199 Lifetree Volkswriter .. 145 Maynard Floppy Drive 
Hayes Smartmodem, Serial Complete Graphics ..$ 57 Multiplan......... 215 Special Peachpak Controller w/Par. Port 
Card, Dow Jones Analyzer Graphics Magician... 48 OASIS (бі, AR & AP) .... 359 ПОМР ы cvv. 22! 
ы а " TERRAPIN Logo.....$135  'TheWordPlus .....$120 ec ee c `+: 287 — PROMETHEUS 
Reg. 779 . "NOW $ 619 VISICORP Vena andStyle. 99 HawardsSurtwvaret rax AppleSurance .....%120 
МЄ ас Lors oce $ 185 EE Preparer 83...... 195 
d $ 25 Visischedule ...... 219 *Peackpak 4 (G/L, A/R, Organic Software COMPUTERS 
CE rt 4...... "s GAMES AP) (Special) ..... $ 359 Milestone. ...... 269 Franklin/Televideo 
ке es i as Ty: HaydenSargonll....$ 25 General Ledger Series 4 399 = Datebook ії ....... 269 Мес/Хегох — Cail for 
P Ee pur rom Infocom Zork І, ll oril. 35 Accounts Receivable *Microstuf Crosstalk .. 139 Price information 
CONTINENTAL SOFTWARE Infocom Deadline ... 42 Series 4 ........ 399 Copy ОТВ . . common 32 —————— 
Home Accountant ...$ 58 L&S Crossword Magic 38 Ecc а agg GAMES MONITORS & TERMINALS 
CHARLES MANN Sitech Wizardry .... 39 cesa > -apg — TempleohApshal. ... 42 Amdek Video 300 . . . . $ 160 
BasicTeacher......$ 30 Sirtech Night of тылы o ENDE oun ... 22 AmdekRGBColor... 699 
TeacherPlus ...... 32 Diamonds. ...... м. Soses hodene 66 МЮмойбатһапп =. 21 МЕС 12" Hires Green . 159 
Medicalll ........ 879 ишта! ......... wee - "P М... . 0 5-71. ШІ. ЕВ 
CDEX MISC. м Р hi- 1 à mber. 1 
* Visicalc Training. . ...$ 45 ISM Майһетадіс....% 80 PRO/TEM SOFTWARE Accessories/ ZenithZVM 12” Green. 115 
; ISA Spellguard 499 *ЕооїпОїе...... Р 109 PGS RGB Color. .... 599 
DENVER SOFTWARE LJKEdit6502...... 82  SORCIM ADEL MODEMS 
yam. oes s g..- ne On-Line Screen Writer l 9:  Supercalc ........ $225 Novation Apple-Cat I! . $ 269 
РИИ ВИНО. чө QM PFS: Filing, Report Trans 86 ..... .... 115 BOARDS Novation 212 Auto Cat 585 
Ramana Programmer 7 20 orGraph........ 112 Мт .. 155  APPLE/FRANKLIN Hayes Smartmodem.. 225 


< CoProcessors 88card .$ 795 Hayes Smart Modem 
HOWARD SOFTWARE | CP/M SO A Ama hav Cogg Softcard(Z80CPIM) .. 245 B ram... a ‚ 520 
Real Estate Analyzer . . $ 145 pi ciii a i 
y | Applescope (your Apple Micromodem Il ..... 319 
Tax Preparer '83 175 ШИ Tinea... р asan Oscilloscope). 595 Hayes Chronograph 189 
Tax Preparer state: i Lalli „чш Property Management. 845 Videx 80 Col. Board .. 247 US Robotics: 
СА, NY, NJ, IL... .$Call Рерната i ағы i у" Microsoft Premium Рак 599 Auto-Dial (Full 
agnostic ll. ...... Мадех Enhancer! .... 149 Auto300/1200) .... 459 
сә айы ДЫМЫ $ 75  W.Edit8080280,IBM PC$130 ^ DiskDoctor....... © тык. АС шашын о 
py БРЕ irs V-Edit CP/M86, MSDOS 165 E: VERE E ALS Smarterm ..... 379 Answer300/1000) .. 399 
аїйаї!ах.......... азс-48086........ ALSZ-card........ 269 
Wm... ш ۹ Шзр........ ... 120 PRINTERS 
em 28000 Assembler... . 400 { 5 o i 
MICROPRO MAC 85 . Bit 3 Dual Comm-plus . 209 ; 
CLE IE 1. ДЕ ЖЕ ДЫ, АЕ АШ. C Cross Даша 400 16К ҢАМ WIZARD 79 G: Itoh Starwriter * 2 аз 1450 
Wordstar(Reg.CP/M) . $ 295 SID(8080 Debugger) . . 65 ii : Bt C. Itoh Prowriter .... 485 
Mailmerge........ 149 2510 (280 Debugger). . 90 "ÉLUS. d. ue - Microsoft 16K RAM .. 89 Generic Prowriter ... 425 
CalcStar......... 99 CPIM22-DD ...... 170 Gato .......`?Ф Ею крест NEC3530 ........ 1850 
SpelStar ..... cues 400 CBasic2........ . 97 GAMES Synthesizer. ..... 199  NEG81I23A ....... 489 
SuperSort . . T 149 БЛ Ө or 439 Infocom Zorki, ll or til .$ 35 IBM PC Okidata Microline 82А. 460 
Data Pak (Special) ... 480 FOX AND GELLER Deadline . .... ЕЕ 42 BYAD 08-1 Okidata Microline 83А. 685 
MICROSOFT QuickScreen ...... $ 125 SupersoftNemesis .. 37 (64K, 280, CP/M) ...$599 Prism 80 (м/4 options) 
Basic Compiler... . . $295  QuickGode....... 27 Dungeon Master .... 4 Datamacó4K ...... 399 color... ....... 1399 
Cobok80 ......... 550 D-Util........... 89 Analyzal ....... : 99 Zedex Baby Blue.... 495 Prism 132 (w/4 options) 1547 
Fortran-80 ........ 155 MARK OF UNICORN Quadram Quad Board . 445 Smith-CoronaTP-1... 625 
Time Manager..... . 125 ТЕ, Quadram 128K Ram .. 495 
TASC Со TU 135 IPG. «ьн "Р IBM РС AST Combo + 64K үсте Р li) 

A.L.D.S. ......... 99 MICROPRO wiPar. Port ...... 350 (Special)........ $ 299 
Multiplan (DOS). .... 215 *WordStar (Special) ...$250 Please see CP/M listing for vau Graphics ggg — PanaEltel ....... 420 
OMEGA "MailMerge ........ 149 products with a "'*". АЙ pro- „АТЧЫ „ш, Rana Elite lll....... 550 
Locksmith .......,$ 79 -CalcStar Ts REAL" 99 grams with a "*" will run on "det иш 432 Rana Controller (AP I) . 90 
inspector ........ 47 — ,SPellstar......... 149 — PCDOS. atc 495 Micro Sci A35(AP Il) .. 399 
Watson.......... 44 SuperSort] ....... 9: peackpak4 .......$359 : 9 ا‎ Tandon 100-2 ...... 280 
‘InfoStar ......... 250 s Vista Maxicard 64K .. 325 

PEACHTREE Dildo „ ее... жа ‚.. and many more! 
Peachpak 40 G/L + AIR RAGO еа езен IUS EasiSpeller . . . . . 149 MISCELLANEOUS 
1 к AJP (Special $ 359 Wordstar/Mailmerge . . 299 IUS Accounting Module 460 — PercomDoublerl! . . .$ 167 
Series 40 MICROSOFT Alpha DataBase Symtec Light Pen 
GIL A/R AJP ea... 225 Basic 80 еге оа $275 Manager „а э а оз o3 oa 190 (IBM РС) "в в wc ene 140 
Inventory . 225 Basic Compiler . .. .. 289 Alpha MailingList ... 85 Symtec Light Pen 
Serles 9 салаа Fortran 80 ..... o.. 345 Data Most Write-on .. 110 (АРШШП- 2.2...” 200 


Outside WI - 1-800-826-1589 


ORDER TOLL FREE 


Please: « Wisconsin residents — add 5% for sales tax. 


» Add $3.50 for shipping per software and small items. 
Call regarding others. 


ғ Foreign — add 15% handling & shipping for small Items & software. 
е Prices subject to change 


We welcome: • Visa, Mastercharge — (Add 4%) 
* Checks (Allow 1-2 weeks for clearing) 
e COD (Add $1.50 per shipment) 
Working Hours: Mon.- Th. 8:30- 5:30 * Fri. 8:30-6:30 « Sat. 10:00 - 2:00 
For technical information & in Wisconsin: 715-848-2322 
Store prices differ from mail order. 


Oryx Software » 205 Scott St. • P.O. Box 1961 • Wausau, WI 54401 - 
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Listing 1: The VICEPS program is a software interface between the VIC-20 and the MX-80. It controls output to the printer. 


LIHE# LOC CODE LIHE 

0001 ПППП А WICEFS ¢ WIC-20 INTERFACE TO THE EPSON Ma-S0 FRIHTER 

Пг СОСО ; UIA THE VIC PARALLEL USEF FORT 

noaz 0000 ' ; THE EFSOH MIST HAVE ЗЕЯЕТЕВА 

ППП4 — aga ; CERO PAGE LORCTIOHS 

0005 0000 RUSMOD =$C7 :REUERSE MODE FLAG 

(age (0000 QGuarMO =+04 :QUOTE MODE FLAG 

agg? 0000 ІЛСЕНТ =$FE ; TEMPORARY ZERO FAGE FOINTER 

Hoge GAAN } WIC FIA LOCATIONS 

ПП0а 01000 TORE1 =$9110 IO REG B ы 

0010 Aqq COREL =£9112 DATA DIRECTION FEG Б 

0011 0000 ЕСРІ -%911С :FERITFHERAL CONTROL REG 

0012 0000 ТЕРІ =$9110 ;IHTERUFT FLAG БЕС 

0015 1000 IER1 =¢311E ;IHTERRUFT ENABLE РЕС 

0014 0000 ; TU COHTROLLER LOCATIONS 

001= 0000 TUCTLS =£3005 ;CHRERCTER SET“SCREEN BUFFER PORT 

П01Е 0000 F WIC SUBROUTINES 

agi? (000 UICOUT =Р27 ;ROUTIHE TO SENC CHAR TO SCEEEH 

agis (000 ; UIC ЕЯМ 

0019 0000 SSH -t5(üC 7A REO STORAGE FOR SYS COMMRHD 

0720 1000 YS =F500 oo КЕ STORAGE FOR SYS COMMAND 

0021 0000 CISUEC =£326 ;UECTOR TO SCREEN DISPLAY ROUTINE 

027 ood ; EQUATES 

О, — OO CF =$ Û .RETURM CHAF 

0024 0000 IHSDEL -%14 ;IMSERT-DELETE CHARACTER 

A025 0000 ESC =F16 ;ESCHFE CHARACTER 

üanze 0000 LP =£A :LIHE FEED CHARACTER 

П02у 0000 LIHLIM =F MA” CHARACTERS FER LIME 

пе Jaan LFIGEF = ;FRIHTER GRAFIC DEHSIT'YT CODE 

024 006060 LPIS =4 :o LINES FEE INCH CODE 

agsa 0000 LF I5 212 ;& LINES PER INCH CODE 

0051 (0000 ub SEITE 

0052 1С00 eh 

03:5 1000 Dusk ОРЕМО : EHTEY FOIHT TO TURN OH ROUTINE ТП 

1154 1000 үтеү ECHO CHARACTERS TO THE РЕЇНТЕЕ IH 

AMS 1000 ; IH FULL YIC GRAPHICS 

ügzie& 1000.20 26 10 OPEHG JSF IHITOT ;IMIT THE FIF FOR OUTFUT 

0037 1003 AS 30 LEA #<GRFOUT ;MOUE OUTPUT ROUTINE RDDEESS 

0038 ІСПЕ SC 25 05 STA CISUEC 

0059 10053 НЭ 1C LOA 426REFOUT 

0040 {CA SO 27 05 STA DISUECTI 

0041 1000 270 éA 1D ISF INITFR :;IHITIRLIZE THE РЕІНТЕЕ 

П042 1010 20 40 10 JSF INILIN :IHITIRLIZE FOR FIRST LINE 

0045 ІСІЗ Ей ETS 

1044 114 ге 

ПП45 1614 нн ОРЕНН : БЕ TO TURH CH ROUTIWE TO ECHO 

0045 1C14 үже CHARACTERS TO FRIHTER ІН ASCII 

пат iCid 20 z& 1D QFENA JSR IHITOT SINIT FIA FOR OUTPUT 

П04: ІСІ"? Ra 15 LOA #<ASCOUT ;MOUE ACTRESS OF ASCII DISPLAY 

ade ІСІЗ Ер 26 05 STA DISUED ;ROUTIHME TO CISFLAY VECTOR 
Listing 1 continued on page 270 
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Will this years 
bells and whistles 
be next years 


hoots 


NOT IF IT’S A GIFFORD. 

Freedom from obsolescence now costs 
less than $10,000 for 3 users. Because 
Gifford Multi-User Computer Systems, 
based on industry standard IEEE 696/ 
S-100 with 20 bus slots, allow ample 
expandability and upgradability as new 


processors and peripherals are introduced. 


For example, up to four additional users 
can be added for only $600 each, plus 
terminal costs. All while protecting your 
investment. 

That's why Gifford computer systems, 
with their dua] processor CompuPro 
CPUs, have proven themselves to be THE 


SYSTEM for business and technical 
professionals requiring obsolescence- 
proof, hard-disk computers. 


GIFFORD GIVES YOU THE BEST 
OF TWO SOFTWARE WORLDS. 


We were the first company to develop 
a system that runs any combination of 
8 and 16 bit CP/M™ programs simul- 
taneously. So, if you go with Gifford, 


you ll know you can use the thousands of | 


8 bit CP/M programs available, PLUS 


any of the more powerful 16 bit programs | 


... at the same time. 
And, in addition to compatibility with 
all the CP/M software that's out there, 
you also get Super- 


howls? 


PRICELESS INFORMATION FOR 


THE PRICE OF A STAMP. 


We invite you to cut out the coupon 
and mail it to us today. Well send you 
a free brochure with detailed information 
regarding all the other advantages of 
going with Gifford. Such as, our exclu- 
sive networking and multi-tasking 


| telecommunications packages, our two 


year warranty, complete service and 
support, system integration and custom 
application software. Plus all the benefits 
of selecting an IEEE 696/S-100 bus- | 
based system. 


MP/M 8-16 is a proprietary implementation of 
MP/M-86 and was configured for CompuPro by 


Gifford Computer Systems. CP/M and MP/M are 
registered trademarks of Digital Research. Super- 
Calc is a trademark of Sorcim. dBase II is a trade- 


mark of Ashton-Tate. Compufro is a trademark 


of Godbout Electronics. Prices and specifications 
subject to change. 


| 7771 Calc-86™ dBase IIM 

| Т апа MP/M-86 ™FREE. 
| 4 | 
| | F 


1922 Republic Avenue, San Leandro, CA 94577 | 
(415)895-0798 А division of G&G Engineering | | 
I'D LIKE THE WHOLE STORY. ри 


. Please send me your brochure. P | 
Name. Tite 

Organization... M/S | 
` Address | 

City E ы 2. oo 
Phone ..—— eee | 
Û Please have a representative call me. > қайы. J 

Other centers opening soon nationwide. ae 


| GIFFORD COMPUTER SYSTEMS CENTERS O SAN LEANDRO, CA 94577 (415) 895-0798 ГІ SAN FRANCISCO, CA 94104 (415) 391-4570 
O LOS ANGELES, СА 90064 (213) 477-3921 O OKLAHOMA CITY, ОК 73112 (405) 840-1175 ГІ HOUSTON, TX 77046 (713) 877-1212 ПІ 
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Listing 1 continued: 
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PTS 
- жж 
ey CLOSE : ENTRY TO TUEN GFF EITHER ECHO ROUTINE 
CLOS SE LOA 3cUICOUT :КЕСТОРЕ VECTOR TO &€CEEEH 
STR DISUEC .DISFLRHY ROUT IME 
LEA S2U0ICOUT 
STA DISUEC*1 
TOE FILLIM SFINISH CUKREEHT LIHE 
RTS 
seek  GEFOUT : ROUTINE TO GENERATE VIC GRAPHICS 
; ОҢ THE РРІНТЕР 
DRE OUT = ASALE = ;:;£RU ALE CHARACTER 
ТАН ;SAVE ALL REGS 
FHH JOH STACK 
ТҮН 
FHA 
LOA ASAWE “БЕТ (CHAE BACE. 
TER UICOLT ;SEHD To UICS SCREEN 
; Hild COMMIERT THE ASCII CHARACTER IHTO A UI 
РЕКЕ БЕСЕ, EET ПЫ ЕЕ ТП EAD LIKE, 
THE НІ SIT OFT 
BFL BITOFF HO 
HHD #2°F SNES, ТШЕН IT OFF 
СМЕ #£7F COHUERFT £?F ТП $5E 
ЕНЕ МЕТТЕР 
LOA #+5Е 
HüT?F СМЕ #20 CONTROL CHAR 
BS HOTCTL 
СЕР #СЕ “RETURN? 
BEG FIHLIH IVES 
ІШЕРДЕН uu TW :IM QUOTE MODE? 
БЕП БЕРЕНЕ HO. THEN IGHÜORE IT 
ORA #200 20H ١ z Hu BTS 
EHE SALF'IK T0 MAKE POKE CODE 
HOTCTL ПЕН #£40 ТОРН ОН BIT Е 
ЕНЕ ГЕРЦЕ ‚ЯНО GO CHECK REVERSE 
БІТПЕР СМЕ ECR FRE TUR CHART 
BEI HM YES. ЕНГ OF LIHE 
ГР #22 :COHTRDOL CHARACTER? 
ELS ETL HEFE 
СМЕ SIHSDEL pres» ІЗ IT DELETE 
БЕШ БЕРЕНЕ: YES, МӘМПКЕ IT 
LEA GUOTMO JMO. IS ІЛІПТЕ MODE ONT 
ЕМЕ НІЕІТ YES, THEN FRIHT ІТ 
БЕП GEFERI МП, IGMGFE ІТ 
HOCTL СМЕ #$60 OER $5607 
BCC LOWER ЕМС 
HHD 3it£fDF SXES, OFF BIT 5 
BHE СЕРЕ 
LOWER: AHU ЖАР {ТШЕН GFF BITS 6 x T 
CERS рх RUSMCOD ;EUERZE MODE (H' 
EEG SAWP : MO 
HIBIT ПЕН «£2 a БІТ ? TO REVERSE CHARACTER 
SAUPOE STA ASALE SAVE POKE CODE 
E CHECK FOR FULL LINE 
LOA LCOUHT CHECHE CHARACTER COUNT 
ПИР #LIHLIIN PET LIMIT? 
EHE HOTFUL HO. B 
LOA ЖЕ SERD LINE FEED TU PRINTER 


JER PUTCHR 


Listing 1 continued on page 274 


HARD DISK PACKAGE DEAL: 


8 MEGABYTES WITHCONTROLLER 16 MEGABYTES WITH CONTROLLER 


-— чы 


T w.1. XCOMPs super Hard Disk 8MB or 16М8 
TH E PAC K Д 1 am | "Раскарез0рваї bolh have a complete one-year 
| | ` waranty ол parts and workmanship! 
ХСОМР, a worldwide leader in the Hard Disk™ 
business for six years is now offering a 
"Package Deal to OEMs second to none! Take 
your choice: The 8MB or the 16MB. Both are 
Hard Disk specials that indeed offer more. 
More Storage. More Value. More Support 
and More Speed. 


With the 8MB or the 16MB "Package Deal you 
el a formatted drive and controller. Choose 
rom 2 models: 1) The ST/S for S100 Computers 

and the 2) The ST/R General Purpose Controller 
with simpfe 8-bit micro interface for single board 
computers. There is an optional 7-80 Adapter for | m © N | ^. 

the GP Computer that allows you to just “plug er | = "A 7566 Trade Street/San ioga: CA 92121 


ч DEAL Li Ei 


EC Geo. The | 
a Deal" js 4-4 $1280. ygu | 
ТТ ЕПТІ ТІГІ 8 ог ме Ми 

scribe Driven equipment їп 
Software. Cable СМ dapter and Og 
Enclosure (pictured). E 


No sense in shopping around. а уты 
"Package Deal like this апу ШТ v uy 

Next Step? | ж 

Call us. 


in. Nothing to build! | | y Phone (619) 271-8730/TLX 182786 
PICK A COMPUTER. Y XCOMP 
You pick the micro compuler and XCOMP Fast becoming the leader. 
will probably be able to provide a "Package 
Deal. or a Turnkey Subsystem to fulfill your | | YES! Im interested in your ( ) 8MB "Package Deal”. Your ( } 16M8 "Package Deal". 


meds 


| fave а (typectficomputer) дь. В. EE ae 
| am also interested in: ( ) “Turnkey” Hard Disk Subsystems. ( ) S100 Hard Disk Subsystem. 


{ | General Purpose Subsystem. ( ) SG/R Controller for SA1000 Interface. ( ) SM/R General Purpose 
Controller for Storage Module Drives. ( ) AN/R Controller for ANSI Interface Disk and Tape. 
( ) 56/5, SM/S and АМ/5 same as others for the S100 bus. 


Name 
Company Name _ 
Title 


Address _ 1. ае”: 
eee وت‎ — M —— 
CPM is a registered trademark of Digital Research. Ciscie 451 on inquiry card. 


WE'RE MAKING LIFE EASIER FOR OEMs. CALL NOW, (619) 271-8730. 


“Turnkey” Subsystems are available for 
DEMs. Ask for details. The Subsystem pictured. | | | ! 
above shows the available enclosure. ' End users can take advantage of XCOMP quality and low prices by contacting their local dealers 


Your ІВМ personal comput 
versatile piece of equipment, Perhaps 
more versatile than you realize. New 
applications and functions are being 
developed every day. Now with Quadboard 


ACTUAL SIZE 


PROVEN DESIGN. | 

Quadram hos been shipping IBM boards 
with each of the Quadboard functions 
on separate boards since December, 
1981. They are still available as separates 
(including a Dual Port Async Board) for 
those who desire a quality board but do 
not need to keep slots open for future 
expansion. And they all come with а 
one year warranty from the leader in 
technology applications. 
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256K MEMORY EXPANSION. 

Socketed and expandable in 64K 
increments to 256K, full parity generation 
and checking are standard. A Quad- 
board exclusive feature allows parity to 
be switch disabled to avoid lock-up 
upon error detection. The dip switches 
also allow if to be addressed starting 
on any 64K block so that it takes up only 
as much as if has memory installed. 
Memory access and cycle time naturally 
meet all IBM specifications. 


SEE OUR AD ON PAGE 78 
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by Quadram you can keep your options 
open for tomorrow's technology. Following ` 
in the tradition of Quadram Quality, four 
of Quadram's best selling IBM boards 
have been combined into one board. 
Your remaining slots will be left free and 
available to accommodate future expan- 
sion needs and uses which you may nof 
even be able to contemplate today. 
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CLOCK/CALENDAR. 

Quadboard eliminates the hassle of 
manually inputting the date on system 
boot-up by providing for the clock апа 
all software routines necessary for 
inserting the appropriate programs on 
your diskettes. The internal computer 
clock is automatically set for compati- 
bility with most software routines which 
utilize clock functions. On-boord battery 
keeps the clock running when the 
computer is off. 
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ALL ON ONE BOARD 


Now you can ufilize all the PC's capacity 
with Quadram's extremely flexible con- 
figurations. And it's totally compatible 
with IBM hardware, operating systems, 
and high level languages. It's a full-size 
board that can be inserted into any free 
system slot and it even includes a card 
edge guide for securely mounting the 


card in place. 
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PARALLEL PRINTER 1/0. 

А 16 pin header on Quadboard is used 
for inserting a short cable containing a 
standard DB25 connector. The connector 
is then mounted in the knock-out hole 
located in the center of the PC back- 
plane. The parallel port can be switch 
disabled or addressed as Printer 1 or 2. 
No conflict exists with the standard 
parallel port on the Monochrome board. 
The internal cable, connector and 
hardware are all included. 


iy 


with 64K 
Installed 
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ASYNCHRONOUS (RS232) 
COMMUNICATION ADAPTER. 

Using the same chip as that on the ІВМ 
ASYNC board, the device is software 
programmable for baud rate, character, 
stop, and parity bits. A male DB25 
connector located on the back connector 
is identical to that on the IBM Async 
Adapter. The adapter is used for 
connecting modems, printers (many 
letter quality printers require RS232), 
and other serial devices. Switches 
allow the port to be configured as СОМ! 
or COM2 and the board fully supports 
IBM Communications Software. 


ғ 


SOFTWARETOO! . 
With Quadboard you receive not only 
hardware but extensive software at no 
extra cost. Diagnostics, utilities, and 
Quad-RAM drive software for simulating 
а floppy drive in memory (a super-fast 
SOLID STATE DISK!) are all part of the 
Quadboard package. 
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INCREDIBLE PRICE! 


Priced at $595 with 64K installed, $775 
with 128K, $895 with 192K and $995 
with 256K. 

ASK YOUR DEALER. 

All products are sold through local 
personal computer dealers. If yours 
does not stock Quadram, 
please ask him to call us 
at (404) 923-6666. 


| ADA 
QUADRAM 


CORPORATION 


4357 Park Drive / Norcross, Ga. 30093 
Circle 357 on inquiry card. 


Listing 1 continued: 


0114 ІГСВЕ 20 40 1D ІШЕ IHILIH SETUP FOR MEU LINE 
0115 1091 RD 9D 10 НОТЕ LDA RSRUE SRETEIEUE PORE CIOE 
011. 1C94 20 EF ІС Jak SEMD Ec ГННЕ TO PR INTER: 
ШП" TEST EL SE Тр IHC LCOLHT ;COUNT IT 
0112 {CARA bo ПЕ. BHE БЕРЕНЕ ЕТЕ Ті END 
O11 ILL ¿FINISH LINE 
ülzü 1C9C 20 R9 1C FIHLIH ISE FILLIH ;FILL LIHE WITH BLANES 
0121 1C9F 20 40 ID JSF ІНІСІН IHITIALIZE HEM ГІНЕ 
0122 1CR2 65 GREFERE FLA ‘RESTORE ALL REGS 
0125 15H32 HB THY 
0124 {CA 65 FLA 
0125 1CA3 НЯ TAR 
0126  1CR6 ве РІН 
LZP WHA? te АЕ м 
0122 ICAS 6R RTS AHE RE TUR 
0124 1CAS see FILLIH : FILL REMAINDER ПЕ LINE WITH ELRHES 
0130 ICH НЕ SE 10 FILLIN LOR LCOUNT :GET CHAR COUNT 
0151 IHC ЕВ Sc CPs SLIHLIM sy LOTT? 
0152  1CRE ЕП OA BCS HETLIH : TES. WU 
0155 1CE0 НЭ 20 LDR #32 ;Hü. SEHD A BLRHE 
0134 ІГЕ? 20 EF 1C JSF SEHD 
0135 1СЕ5 EE ЭЕ 10 IHC LCOUHT „COUNT IT 
0156  1CES DO EF BME FILLIH :КЕРЕНТ 
0127г 1ГЕН AS GA Че ТЫН (ОН #LF SENC LOWE FEED TO PRINTER 
013898 ІГЕС 4C 19 1D JHF РИТСНЕ 
0139 CBF е DENU : ROUTINE TO USE UIC POKE CODE TO FIND 
0140  1CEF ; THE ГННЕНГТЕР РИТТЕЕН. CONVERT ІТ TO 
0141 ІСЕР - THE FEIHTEFS FORMAT AHC SEHD TO PRINTER 
0147 1СБЕ z FIRST CALC THE isi =: PF. THE CHARACTER 
0145 ІСЕР 55 FE SEND БТА ULCPRT SAVE POKE CODE 
0144 1СС1 На 00 LOR #0 “ІҢ PRTTEEH POINTER 
(ез 1065 SF FE STR UICPRT 
0146 1005 AN 02 LOY #2 ШОСЕ TO MULTIPLY THE FORE CODE 
14ү  1CC? 16 MULTS CLE BT Ө TO GET OFFSET IHTO CURRENT 
0145 ICES 26 FE ROL UICPRT ;CHRFRÜCTER SET 
0143 {CLA 26 FC ROL VITCPHPEI 
0150 {CCC 82 DEY i 
0151 1CCO 10 FS EFL MULTE THREE TIMES THEY 
0152 MEF RZ 80 LDA SU 
0153 ТОМ AC (5 90 LOA TUCTLS FUSE DATA FROM TY CHIP TO 
0154 1004 29 AC AHD #20 ;DETERMIHE LOCATION OF 
(0155 1CD& FO 02 EEG HOALT OF CURRENT CHARACTER SET. 
0156 {CUS Az 10 LEs #$10 
0157 1CCA SA МОЯТ TAA НЕР IH HI HYEELE 
0158 1CCE 15 CLE ‚ПЕ CHARCACTER SET ADDRESS 
0159 1СрС Ба FC ACC UICPRHT-41 : 
0160  1CDE 55 FC STA ІЛСРЯТ%1 
0161 ІГЕП RD 05 90 LOR TUCTLS CALCE SECOND HYBBLE URLUE 
ПІБР 1CE3 29 05 НЫр %%3 
ШЕЗ ШЕЛ ЧЕ CLIE 
16+ 1CE& OR ASL A 
0165 1СЕУ 0Н. AZL A 
0166 {LES 65 FC ACC UICFAT+1 аңыр AGO IT ІМ 
0167 1ГЕН 85 ЕС STA ІЛСРНТФ1 
0155 1CEC CONVERT UIC PATTERH TO PRINTER PRTTERH 
iE {CEC AO OF LDT 
0170 {CEE ВІ FB EYTTLUPF LDA CUICPRT), Y ;GET RH WIC PATTERN EGH 
0171 {CFO He 00 LE» #0 
017: iCF2 GA EITLUF ASL A SHIFT EACH EIT INTO A 
0175 iCFS ТЕ 95 ID ROR PRTPAT» ж .CüLi'MN OF THE PRINTER PATTER‘: 
0174 ІСЕБ ES ІМ 
0175 ІСЕР? Ер DS CFA #2 СТ ALL Ж? 
ЛЕ CFS 90 Fr ECC BITLUF iNO. OO AMOTHER: 
dirr ІСҒЕ SZ DEY iD ia Y TO HERT ROM OF WIC РНТТЕЕМ 
Dir ІШЕР 10 FD EFL ETYTLUP 00 ALL £ 
0179 {CFE ; SEMD COMWERTELD PATTERN TO PRINTER: 
Listing 1 continued on page 276 
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DATA STORAGE FROM 1 TO 


Circle 238 on inquiry card. 


LDP 5100 Bus Systems: 
Designed for high 
reliability, flexibility 
and upgradeability. 


Lomas Data Products offers a variety of pre- 
packaged computer systems, and options, allowing 
a user to quickly configure a system for his 
individual requirements. With disk storage from 1 
to 33.2 MegaBytes of formatted data, LDP systems 
are ideal for any business or scientific application. 


LDP systems offer the following advanced features 


Ш 10 MHz 8086 CPU 

Ш [EEE 696 (S100) standard expansion 

Ш Upto 1 MegaByte of main memory 

Ш Battery backed up clock calendar 

Ш Supports CP/M-86*, MP/M-86*, 
CONCURRENT* CP/M* and MS-DOS** 

Ш Supports up to 8 users under MP/M-86 

Ш Runs CP/M programs under either software 
simulation or on our slave Z80 processor board 

Ш Floppy disk or streaming tape backup of 
Winchester drives 


Call LDP for a full line of quality 5100 bus products 
. . , Systems, software and “no-nonsense” boards. 


Dealer and OEM 
inquiries invited. 


LOMAS DATA PRODUCTS, INC. LJ 66 Hopkinton 
Road, Westboro, Mass. 01581 O Tel: (617) 366-6434 


* Trademark of Digital Research ** Trademark of Microsoft 
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Listing 1 continued: 


0120 1CFE R2 00 LDA #0 
0191 1000 EBD 95 1D QUTLUP LDA PRTPRT.X ;GET A DOT COLUMN 
0192 1005 20 19 1D JSE PUTCHR ;SEHD TO РЕІЧТЕЕ 
0195 1006 AC SF 1D LDY DOTFLG ;:DOUELE DOT MODE? 
0154 1009 CO 01 CFY #1 
0185 1006 Da 05 BHE HOZDOT ;МО, SKIP 
0195 1000 20 19 1D JSE РОТСНЕ :ҮЕ5, SEHD IT AGAIN 
012? 1010 ES HOZDOT ІНЕ 
0158 1011 Еб 05 СРа #6 :DOHE ALLY 
0199 1015 90 EB BCL OQUTLUP HO. REPEAT 
0190 1015 60 RTS 
0191 1016 KF ASCOUT : ROUTINE TO SEND ASCII CHARACTER TO PRINTER 
0192 1016 20 ҮН F2 ASCOUT ISE UICOUT :SEND TO SCREEH 
0195 1019 ; SEND BYTE TO PRINTER 
0194 1019 45 PUTCHR РНН SANJE CHARACTER 
0195 1018 AS 10 LDA #219 ;ТЕ5Т INTERRUPT BIT 
9196 1010 2C 1D 91 WAITO БІТ IFR1 :IM FLAG REG 
0197 1D1F FO FE БЕС URITO ЖНІТ UNTIL IT TURHS OH 
0192 1021 68 PLA 
0199 1022 Өр 10 91 STA ІСЕБІ THEN SEHD CHARACTER 
0200 1025 60 RTS 
0201 1026 HF — IHITOT : INITIALIZE РІН FOR OUTPUT 
0202 Ірж RD 1C 91 ІНІТОТ LOA РСЕ1 ;GET PCR 
0205 1029 29 GF AMD #30F ЕНЕ Е: PORT SITS 
0204 1026 09 AN OFA fin :SET IT TO AUTO PULSE MODE 
0205 1020 SD 1C 91 STA FCRI JAND STORE IM PCR 
0205 1050 AZ 10 LOA #410 ;DISRELE INTERRUPT 
0207 1052 SD 1E 91 STH ІЕКІ 
0203 1055 R9 FF LOA #$FF ;SET ALL BITS TO OUTPUT 
0209 1057г SD 12 91 STA DORE 
0210  1D3RH R9 00 LDA #0 START WITH A HULL 
0211 1030 Өр 10 91 STA ІПЕБІ 
212 ib3F 60 RTS 
0213 10489 see IMILIH : PREPARE FOR SEHDIHG A LIHE 
0214 1040 A9 00 IMILIH LDA #0 ДЕНЕ L COUNT 
0215 1042 Sb 9E 1D STR LCOUHT сез 
0216 1045 R9 16 LDA #ESC ;STRRT ESCAPE SEG 
0217 1047 20 19 1р JSE PUTCHE е 
0218 104A AC SF 10 (рН DOTFLG ;DOUBLE DOT MODE REIGUESTEDT7 
0219 104) (59 01 СМЕ #1 
0220 104Е DO 05 EHE OHEDOT :НОРЕ 
22 1051 A9 4C (рН #1” SYES, SEU MODE 
0222 1055 Aa CO LÛY #29689 ;LORD 960 INTO X AND Y 
225 1055 AZ 03 [рж #7960 
0224 1057 BO 06 ЕНЕ ee :50 SEND 
225 1059 R9 4E OMEDOT LOR #1 1450 MODE 
0226  1D5B AO ЕП CDY 85480 :450 INTO A & Y 
227 1050 R2 01 (Бо) #2450 
0225  1D5F 20 19 1D PUTRED JSR PUTCHR ;SEHD CODE 
0229 1062 96 ТҮН 
0250 1065 20 19 1D JER PUTCHRE JAHE THEN COUNT 
025 1066 SA TA 
0252 1067г 4С 19 1р IMF РОТСНЕ 
0255 106A Жжжж IHITPE : STARTUP INITIALIZATION FOR PRINTER! 
0254 {DERA Az 00 ІМІТРЕ LDH #0 
2559 106С EBD 92 10 IPRLUP LOA FETARE. А OET A ENTE 
0235  1DeF FO бе БЕС ТЕРИН JODIT IF 0 
257 1071 20 19 1D JSF FUTCHE :SEHD IT 
0258 1074 ES INS 
0259 1075 DO FS BHE IPRLUP _ 
240 107г AE ПС 05 IPDUN 1рх SYSR OET A ЕЕС 
0241  1D?H R9 09 LDA #LPIS БЕТ & LPI CODE 
0242 10°C ЕП 01 СРА #1 -1=SLFI1 
0245 ІР?Е Fa OS BE FUTDEM NES. БІРІ 
0244 1050 Ars (05 LDA SLPIGEF ‘LOAD GRAPHIC DENSITY CODE 
0245 1082 EQ 02 CPA #2 :2-СЕНРНІС DENSITY 


Listing 1 continued on page 278 
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WESTICO —The Software Express Service that really delivers: 


Designed for 8 bit and 16 bit personal computers. 


Westico — for the best and most 
current software. Your order Is 
shipped at once, and expert! tech- 
nicians are always on hand fo pro- 
vide assistance and advice. When 
you need the finest software avail- 
able, call Westico. Among the 300 
quality programs In stock: 


MICroGANTT — Sophisticated proj- 
ect planning system which uses Criti- 
cal Path Method analysis. Interactively 
deflnes tasks which comprise a proj- 
ect and displays a Gantt chart of the 
resulting plan. Budget costs and work 
hours are also calculated and ais- 
played automatically. An entire proj- 
ect can be included In a more global 
project as a single task. All data is 
easy to modify and can be displayed 
or printed. 5395/525. 

T/MAKER Ill — Powerful yet easy to 
use data processing tool with inte- 
grated full-feature word processor. 
Can be used to maintain and process 
data for complex financial projec- 
tions. Allows user to define equations 
to automatically process data in 
tables. Sorts data, tallles frequency 
distributions, executes cross-tabula- 
tlons. Repositions columns of data, 
prepares tables for printing In reports, 
and makes bar charts. Advanced vis- 
ually oriented word processing fea- 
ture does multi-line headers and 
footers and footnotes. $275/$70. 
STATPAK — Statistics software library 
in Microsoft BASIC. Performs probabil- 
ity calculations, one Independent 
variable statistics, discrete distribution 
functions, continuous distribution func- 
tlons, regression analysis, means test- 
Ing, survey data/contingency tables, 
non-parametric statistics and analysis 
of variance. Includes plotting and flle 
management modules. 5500/540, 


PRIORITIES — Easy to leam system for 
efficlent tine management. Schedules 
and prioritizes daily and recurring 
tasks and appolntments for individuals 
or entire staff. Tasks not accom- 
plished on schedule automatically 
appear on the next day's agenda, 
which can be updated and printed at 
any time, Saves valuable time be- 
cause necessary data such as names 
and phone numbers are included 

on the agenda. 5195/535. 


WONDERCALC — Spreadsheet that 
collects data and prepares financial 
reports and projections. Handles up to 
99 columns and 998 rows of data, 
Can consolidate multiple soreaa- 
sheets into an overall report (3D cal- 
culation). Produces graphic reports. 
Includes sort program for data 
manipulation. $395/ — . Inhibited ver- 
sion for use by branch offlces or secre- 
taries. $195/ — . 

PROPERTY MANAGEMENT — Man- 
agesreal estate accounting from sin- 
gle family homesto office complexes. 
Reports include operating state- 
ments, G/L accounts, A/P accounts, 
late rents, tenant/vendor lists, etc. 
5695/535. 

MINIMODEL ™— Financial planning 
tool. Does big financial planning jobs 
at micro prices for cash flow projec- 
tions, financlal forecasting, venture 
analysis, project planning and risk 
analysis. Models limited only by disk 
space. Report content and format 
totally under user control. 5495/550. 


GRAFTALK — Easily mastered graph- 
ics business tool capable of produc- 
ing bar, ple, line and symbol charts. 
Compatible with numerous graphic 
CRTs and plotters. Can use letter- 
quality and dot matrix printers for high 
resolution graphics. $450/$40. 
VERDICT — For law offices with up to 
25 attomeys and a total of 35 time- 
keepers (including paralegals, secre- 
tarles, etc.). All time and expenses are 
distributed to client accounts or other 
designated overhead accounts. Pro- 
duces monthly client review sheets 
and ready-to-mail itemized bills. 
5995/550, 

BILLKEEPER — For professional offices 
— architects, accountants, engineers, 
consultants, ad agencies. All the fea- 
tures of VERDICT including analysis of 
each professional's billings, aging of 
receivables, analysis of the work effort 
of each timekeeper. 5995/550. 


The Westico 24-Hour Computer Hotline for 300 or1200 
baud modems (203)853-0816 for detailed information 


and quick access ordering. 


ө Westico has more than 300 programs 
that work on a wide variety of microcom- 
puters including ADDS Multivision, Altos, 
Apple, Canon, CPT, Cromemco, DEC, 
Dynabyte, Eagle, Exxon, Facit, Hewlett- 
Packard, IBM. Intersystems, Intertec, Kay- 
pro, Monroe, NEC, North Star, Northem 
Telecom, Ohio Scientific, Otrona Attache, 
Radio Shack, Rainbow 100, Syntrex, Televi- 
deo, Vector Graphic, Victor, Xerox, Zenith. 
We're working hard to be your software 
company. 


Send for FREE 1983 catalog 


4 Waystoorder 


e Write Westico, Inc., 25 Van Zant Street, 
Norwalk, CT 06855. 

e Call (203) 853-6880. 

e Telex 64-3788, 

e Dial-up our 24-hour computer (300 
or 1200 baud) (203) 853-0816. 


COD, MasterCard and VISA accepted. 


Prices do not include shipping and are 
subject to change. In CT add 71/226 
sales tax. All sales final. 


Manual price may be credited toward 
purchase of software. 


Dealer inquiries invited. 


Copyright © 1983 Westico, Inc. WES-59 


WESTICO 


The Software Express Service 


25 Van Zant Street @ Norwalk, Connecticut 06855 
(203) 853-6880 @ Telex 64-3788 
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Listing 1 continued: 


0245 IDE4 FO 


0248 1 


0249 
025 0 
0251 


0252 


СМЕСЬ CROSS 


A 
ASALE 
ASCOUT 
EITLUF 
BITOFF 
BYTLUF 
¥ HEN. іш 
CLOSE 


КЕ 


LCOUMT 
ШР 
(ІНІ EM 


ПРЕНЬ 


02 BEG 
S6 AS 0С LOA 
88 20 19 10 PUTDEH ISR 
SE RD 00 05 LDA $ 

ILSE SU SF 1D STA 
1091 60 RTS 
92 ; 
1092 1E FETAE 
1095 41 
1094 00 
+ DATA AREAS 
5 РЕТРАТ ж=%+5 
RSRUE  ж=ж+] 
LCOUHT ж=ж+] 
DOTFLG *=*+1 
LAST END 
ERRÜRS- 
REF FOR UIC 

SYMBOL DEFINED REFERENCES 
0000 — 0172 0165 0164 
0258 0115 0107 0070 0064 
0192 0050 0048 
0172 0176 
0090 0075 
0170 0175 
0104 0102 0059 
0056 
0022 0090 0082 
0010 0209 
0021 0059 0057 
0260 0250 0215 018 
0025 0255 (216 
0120 0126 0120 0060 
0120 0091 0085 
0122 0118 0095 0095 
0064 0059 0057 
0106 0097 
0015 0207 
0012 0196 
0214 0121 0114 0042 
0202 0047 0056 
0234 0041 
0024 0094 
0009 0211 0199 
(240 0256 
1235 0259 
0261 
0259 0215 0155 0120 
0026 0157 0112 
0027 0151 0110 
0103 0100 
0050 0247 
0029 0241 
0028 0244 
aid? 0151 
0157 0155 
0099 0095 
0060 0078 
0099 0001 
0115 0111 
aig? 0155 
0157 0152 
0225 0220 
0047 
0056 
0181 0159 
0011 0205 0202 

1253 025 
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PRINTER FARM TABLES 


TO EPSOM Ма-ЗП 


au 0049 0040 


IHTEEFRCE 


YES 
ELSE DEFAULT TO 6 LFI 
;SRUE DOT MODE FLAG 


:РЕІНТЕЕ FATTERM AREA 
;CHRERCTER TEMPORARY 
-CHARACTER ІН LINE COUMTER 
DOT MOLE FLAG 


Listing 1 continued on page 280 


Expand your possibilities with you can write text while printing other documents. For 


™ the first time you can edit programs while your program 
Concurrent CP/M. compiles. Concurrent CP/M is the best investment 


you can make in microcomputing because it multiplies 
the value of your hardware and lets you use all the CP/M 
compatible programs. And if you're developing software, 
it ensures that you're on the crest of the hottest new 
wave in the business. 

So quadruple the effectiveness of your IBM Per- 
sonal Computer with Concurrent CP/M. See your local 
microcomputer dealer. 


If you have to wait impatiently for your personal 
computer to finish a job before moving on to another 
task, youneed Concurrent CP/M. This new software tech- 
nology from Digital Research increases the productivity 
of your IBM PC by allowing you to do more with it. 

Using Concurrent CP/M, you сап гип several 
programs simultaneously, switching instantly from one 
program to another. For the first time you can write a letter 


while you do your financial planning. For the first time Circle 144 on Inquiry card. 


Now your IBM PC can do 


more than one thing at a time. 


| т. ri 


Fi j " n UP i қ a| 5 қ a= 
ў EI . | de "Lan 
k j T ۴ қ - | " ыз, | Mr L 4 L 
1 j i т Қатты ara Д ы J 
» dj: 1 É Lis RENT Lrig th 19 рл ГУ, “4 
‘J а: ылығы, 1 AS 
ee ee L ee ا اا اا ا‎ =. ee e eee р fe if 1 


The logo. tagline and names of DRI products are either 
trademarks ог registered trademarks of Digital 
Research Inc 


IBM is a registered trademark of Intemational Business РЕРАР( | | 
Machines, Corp. = 


c Copyright 1982 by Digital Research Inc. The creators of CP/M™ 
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FRTIFAT 0257 0151 0175 

FUTCHR 0194 П245 O23" 0232 230 0229 
FIITDEM 0245 ü245 0245 

FUTREG (225 0224 

MUOTO (0006 пзе, 0054 

RUSHBD 0005 (1 04 

SAUPOK 0107 0105 gos? 

SEND 0143 1154 0116 

SYSH 0019 24 0 

S Un 020 (243 

TUCTLS 0015 П1Е1 (155 

UICOUT 0017 0132 GAFI 0055 (ІШСЕ 
UICFHT 0010? Gird 0167 0166, 01650 (1159 (149 
WAITO 0196 ER 

^ 10100 (02:359 0151 0175 

Y ап gird 


Text continued from page 266: 

Location 781 passes the horizontal density to the 
OPEN routine. The MX-80 offers two horizontal den- 
sities in graphic mode: 480 dots per line (DPL) and 960 
DPL. Entering a 1 into location 781 produces the 960 DPL 
mode, and entering anything else in 781 produces the 480 
DPL mode. In both modes 60 VIC characters are printed 
on a line. In 960 DPL mode, each dot of a VIC character 
is printed twice, resulting in a very black, dense printout. 
In 480 DPL mode each dot is printed only once, resulting 
in lighter print. 

Printing in graphics mode slows the speed of the 
MX-80 considerably. It cannot print bidirectionally in 


PROGRAMMERS FLIGHT SIMULATOR 
Apple ll Plus DOS 3.3 48K 


This total IFR System disk features gobs of menu 
selectable flight programs each with breath 
taking realistic picture graphics, moving scenery, 
airport approaches, holding patterns and much 
much more. 


$50.00 At your Computer Store or direct from 


Visa Mastercard 
Programmers Software 
2110 N. 2nd Street 
Cabot, Arkansas 72023 
(501) 843-2988 
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121 


0122 0115 


т (156 0152 


0142 0145 0145 


graphics mode, thus halving the normal printer speed. It 
takes two passes to print a line in 480 DPL mode, slowing 
printer speed to one-fourth the normal rate. In 960 DPL 
mode the printing speed is reduced by one-half and it 
takes four passes to print each line, resulting in one-six- 
teenth of normal printing speed. 

Once the OPEN routine has been executed, any char- 
acter that is displayed on the screen will also go to the 
printer. Characters that are entered directly into the 
screen buffer with a POKE command will not be printed. 
When you have finished printing, you can turn off the 
printer by entering the command SYS (7202) to execute 
the CLOSE routine, which restores the display vector. No 


3-INCH HARD DISK SUBSYSTEMS 
WITH LOW COST PER MEGABYTE. 


Tarbell 5-inch hard disk subsystems with amazingly low cost 
per megabyte are available in 5, 10 or 16 megabyte formatted 
configurations. 

Subsystem includes 5-inch hard disk drive, 8-inch metal frame 
with 5-volt and 12-volt regulators or optional cabinet with power 
supply, hard disk controller and cable, CP/M 2.2 for Tarbell 
floppy and hard disk, and documentation. 

Data transfer rate is 5 megabits per second and average seek 


time 120 milliseconds. 


LESS COST PER MBYTE 
950 Dovien Place, Suite В 


Carson, California 90746 
(213) 538-4251 


10 Mbyte 
16 Mbyte 


Cabinet with 
power supply 


CP/M is a trademark of Digital Research 
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EXTRA 


MACROTECH International Corporation 


-100 World News 


22133 Cohasset Street, Canoga Park, California 91303 * 213-887-5737 


Image achieved by DGS' CAT 1600 Series 
color video graphic workstation. Picture 
courtesy of Digital Graphic Systems, Inc. 
See story below. 


GRAPHICS: 
NOW MAX-IMIZED 


CANOGA PARK — March 30, 1983— The 
decreasing costs and increasing density of 
memory made possible the present boom in 
digital graphics. Graphic systems designers 
are now able to take another major step with 
the introduction of MA X-M, a one megabyte 
memory board for $1983. As large size sys- 
tem memory and multi-megabyte Virtual 
Disk, MAX-M opens up major new low cost 
implementations. 

Wayne Maw, Director 
of R& Dfor RGB Dynam- 
ics, Salt Lake City, Utah, 
reports, “My application 
is dependent on speed. 
With the Macrotech dy- 
namic board, I have the 
needed speed: The RGB 
system is a Z80-based, 
high resolution color directory system for 
shopping malls, due for April release. 

Empirical Research Group of Kent, Wash- 
ington, creates a state-of-the-art high 
resolution color video graphics system by 
integrating their fast 68000 computer, Macro- 
tech system memory, and the color video 
image processor from Digital Graphic Sys- 
tems, Inc., Palo Alto, California. Radcliffe 
Goddard of Digital Graphics states, “High 
speed image processing requires large system 
memory to provide instan taneous display 
frame paging’ 

The demand for MAX-M by the graphics 
industry was nearly instantaneous following 
the initial Macrotech announcement. fal 


*CP/M 3.0. CP/M Plus. and MP/M П are registered trademarks of Digital Research Inc. 


MAX—256K to IM 


S-100 Memory 


CANOGA PARK — March 30, 1983— Mike 
Pelkey, Macrotech International president, to- 
day released details of the revolutionary 
MAX line of 5-100 memory boards. Pelkey 
stated: "IEEE-696 now has a new standard 
for dynamic memory. The MAX product line 
offers 256K to 1M, at a price that ranges down 
to less than $0.00023 per bit? Pelkey contin- 
ued, “The MI product line now includes our 
ultra fast (70 ns) 128K static memory, with 
battery backup capability, plus the 150 ns 
dynamic memories—in every 128K step from 
256K through IM (1024K) bytes, and add-on 
kits to permit field upgrade of sizes? 

The extreme density of the MAX family is 
made possible through the use of proprietary 
PALs (programmable array logic). Also stated 
as available for add-on to any size MAX is 


PRICE INDEX 


SIZE P/N PRIC 
Static Memory 128K 128-5Т 51232 


Dynamic Memory 256К МАХ-256 $1108 
24-bit 384K MAX-384 1292 


(08K МАЛ-/068 
896K МАХ-896 
ім МАХ-М 


1819 
1899 
1983 


290K/ / 68N 
256K/896K 
256K/1M 


MK 1-2/ f 
MKT-2/8 
MKT-2/M 
MKT-3/5 
MKT-3/7 
MKT-3/8 
MKT-3/M 
MKT-5/7 
MKT-5/8 
MKT-5/M 
MKT-7/8 
MKT-7/M 
MKT-8/M 
MKT-M3 
iotiware (provided on &^ aisk) 

firtual Disk for MP/M 11* and CP/M 2.2, 
;P/M 3.0* Bios medules, 

>P/M memory tests 

Manuals (sold separately) 

| 28/ST 

AAX Technical Manual 


384K/51 2K 
384K/768K 
384K/896K 
384K/1M 
512K/768K 
512K/896K 
512K/1M 
768K/896K 
768K/1M 
896K/1M 
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Macrotech's popular M? memory mapping 
architecture. M? permits the 16-bit address 
space of an 8-bit processor to be dynamically 
mapped in 4K pages into as much as 16 mega- 
bytes of physical memory. 

Parity error detection and 8/16 bit data 
transfer capabilities are provided as standard 
on the MAX series memory board. fat 


Software for M? 
Available 


BURBANK — March 30, 
1983 —"M? bank switch- 
ing for 8-bit processors 
is much more useful with 
the new creative systems 
programs; states Dan 
West of Westcom Sys- 
temsInc. MP/M II*disk 
intensive applications 
are greatly improved with the new Virtual 
Disk routines now available through Macro- 
tech OEM's and dealers for their M2 mem- 
ory boards. 

Westcom Systems, as the software consult- 
ing firm for Macrotech, has also provided sub- 
routine listings to easily incorporate М3 
mapping into the new CP/M 3.0* (CP/M 
Plus*) Biosmodule. The advantages of CP/M 
3.0* with disk buffering, hashed directories, 
and user program expansion go hand in hand 
with Macrotech's flexible *bank switched" 
memory capabilities. 


All Macrotech software and manuals 
are available through Dan West's 


Compuserve account #70250,102. 
Leave comments/questions as E-Mail | 


These new techniques can combine the 
above features with custom needs of the 
future, such as printer buffering, multi-page 
display and memory-intensive graphics dis- 
plays. 

The software listings are included in the 
Macrotech memory board manuals and are 
optionally available on 8" diskettes. ІМ 
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'MuSYS gives 


S-100 the best 
innetworks... 


with TurboDOS' 


With CP/M9* compatible TurboDOS and MuSYS net- 
work slave boards you can turn any Z80-based, S-100 
system into a superior multi-processor, multi-user 
network. 

TurboDOS is faster than CP/M? for system funttions. 
TurboDOS supports larger files (134 MB) and disks 
(1048 MB) and, unlike CP/NET *, it's compatible with 
nearly all 2.2 applications software. Many features which 
are optional, extra cost or not available at all in CP/M® are 
standard with TurboDOS. Add a MuSYS NET/82* and 
you've got a complete, hardware isolated network slave 
including Z80A CPU, two serial ports and many other 
advanced features. For special applications an additional 
bank of 64K memory is available. 

Expand your S-100 system economically with MuSYS 
now! Ask for all the facts on TurboDOS and our 
expanding line of network slave boards. (Generous 
quantity/dealer discounts available.) 


"TurboDOS is a trademark of Software 2000, inc. CP/M and CP/NET are trademarks 
of Digital Research. Inc, NET/82 is a trademark of MuSYS Corp, 


Irvine, CA 92714 
(714) 662-7387 
Specialists in Multi-user Microsystems 


TWX: 910-595-1967 
CABLE: MUSYSIRIN 
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more characters will be printed until the OPEN routine is 
executed again. 

A second OPEN routine, called by the command SYS 
(7188), is provided to allow the VIC to communicate with 
the MX-80 directly in ASCII (American National Stan- 
dard Code for Information Interchange) instead of VIC 
character patterns. This enables the VIC to take complete 
control of all of the MX-80's features. If you want com- 
plete control, remember to initialize the printer as neces- 
sary for your application. Notice that some of the VIC 
control characters for color change and cursor movement 
are also command codes to the printer (see table 1). If you 
aren't careful, you could get some strange results. 

Listing 2 is the CHARACTER SET program that prints 
the entire VIC character set in the various modes. A 
sample of its output follows the program listing. The en- 
tire listing was printed with an MX-80 by the VIC. 

The main routine in the VICEPS program is a 
subroutine called GRFOUT (see line 64). It is executed 
each time a character is sent to the VIC screen. It must 
convert the ASCII code into a VIC screen POKE code so 
that it can find the VIC character pattern in memory. À 
routine in the VIC KERNAL ROM at location E756 hexa- 
decimal converts ASCII to VIC screen codes. Unfor- 
tunately, this routine is part of the display routine and 
cannot be called externally. GRFOUT is based on the 
logic in this routine. After converting ASCII to screen 
code, GRFOUT calls the subroutine SEND to convert the 
screen code to a graphic image and send it to the printer. 
SEND finds the character pattern the same way that the 
VIC TV controller chip finds the pattern; as a result, any 
character that can be displayed on the screen can be 
printed. If you've designed your own characters for the 
VIC, this routine will find them and print them. 

After the appropriate character pattern is found, it 
must be converted into printer format. The VIC stores its 
character patterns in memory as rows of dots. Each of the 
8 bytes of the pattern represents one row of dots of the 
character. The printer requires that the character be sent 
a column at a time. Row patterns must be converted into 
column patterns. Next, each column must be sent to the 
printer, which requires sending 8 bytes in the 480 DPL 
mode and sending 16 bytes in the 960 DPL mode. 

VICEPS should be fairly easy to convert for use with 
another printer whose print head has 8 or more wires. 
Any changes required will be in the subroutines INILIN 
and INITPR (see lines 214 and 234). These routines send 
to the printer the commands to set the LPI and initialize 
the graphics mode. These commands will be different for 
another printer. 

Some printers may represent a column of dots dif- 
ferently from the MX-80. The MX-80 uses the high-order 
bit of the byte to represent the top dot in the column and 
the low-order bit to represent the bottom dot. Other 
printers might do the reverse, which would make all 
characters come out upside-down. You can correct the 
situation by reversing the direction of the Y register-loop 
index in the pattern-conversion routine in the subroutine 
SEND. It currently starts Y at 7 and decrements through 

Text continued on page 286 


C. Itoh F-10 Starwriter 


Ld 


-— Dr Pe Cort eee 


6524.88 UPS DELIVERED $1379.88 urs DELIVERED 


€ 160 characters per second, bi-directional, logic-seeking printhead action € 40 characters per second, bi-directional, logic-seeking printhead action 
with 80 & 40 cps hi-res correspondance print modes е 136 column, friction fed, takes 15" paper & 3-part forms 

ө 9 x 9 matrix produces correspondance, 10, & 17 cpi with true descenders; € 96 character set, fully-formed letters on Diablo-compatible 
double width & download option for character sets standard daisywhaels for optimum print quality 

e Subscripts, superscripts, underlining, backspace, & forms control è Subscripts, superscripts. underlining, backspace, & forms control 

e Friction 8 pin feed paper handling takes up to 3-part forms (8.5") € Centronics parallel or RS-232C interfacing (specify) 

€ Centronics parallel or RS-232C interfacing (specify) 


rintmaster (55 срв).....................51679.88 
Microline 93 (136 columns)................,. 9884.88 Е19 ا‎ (59 Ср). 19; 


таѕіег.....,... 289.88 


FE PRINTERS жш ш 


а IDS Oki 
Апа мен а2А da p^ i оше $49.88 
anton و‎ A i 3: Microline 83A 
Anadex DP-9620A . $1 499.89 83A Okigraph OM 

Microline 84 السب‎ & tractor 
Centronics 


Centronics тк (Р) 5829.88 
ken entronics 1 2 rai £046.02 
entronics 352 ‘$1684.68 
Centronics 353 (P. ..$2329.88 Ri ln 
C. Itoh 


IDS Prism 80 iPS)... ...... $1104.88 
above w w/ graphics . 81189.88 NEC PC-8023A (P). .. 
Оче k ر‎ d d EFE. + -y B8 
TID 0.08 Qume 
BS М 132 aS) = ap 209.58 Parallel, 200 cps .. ......,9$1024.B8 
above w/graphics . . . $1339.88 RS-232C, 200 cps.. . $1139.88 
above w/sheetieed.. + 450.88 
above w/4-color - $1600.58 
IDS "lg (PAS) $579.06 


Okida 

C. itoh рор sy spas --.. 8399.88 чү ө 20 2 ... $339.86 
w/RS-232C $609.88 Microline 82A (P&S) . $419.88 
C. Ноћ emer: 2. 

w/RS-232C 


— П 


Соте Sprint 11+ Parallel or AS-232C, 
includes cables $1440.88 


| Smith-Corona 
NEC 3510 (S}.. - Smith Corona TP-1 
NEC 3530 (P) . . xia either 10 or 12 cpi, 
NEC 3550 (P. . "M 88 &paralie! or RS-232C interface 
| о; 1 313 
—— 7 = NEC 7 (S) $2 Transtar 
DT Ll ROM e rege = 1720 6 yis i. SM H Transtar 130 VR $760.88 
гас or, t> . is brini 
CALL FOR PRICES on Cannon. Data- 


south, Epson, Mannesmann Tally, Pan- 
asonic, Ricoh, Silver Reed, & others 


interfaces 
PKASO card/coblo ........$139.88 


- Parallel Card w/cable ......... 89.88 
pihi? а E Information & Orders raptors weage... zn 
Diablo830 225... 81989.8 ( )" 8 -9 T w/ca 

“ҮС TRS-80 Color RS-232C to 
Diablo 630 КӨЙ ТӘ}... HORA 603)-881-9855 75-80 Calor RS 
ViC/Commodore 54 Serial inter- 


D 19 


Daisywriter 2000 T" а! м n 
sold опіу w/cable ....... 1139. 
Tractor ,...... а „чь m 8149. 
Sheetfeeder. „Жез боя $ 


Star Micronics Orders Only: (800)-343-0726 face w/cable.. . .. .. . $149.88 
Рага Cables 
+ Model .... 
No Hidden Charges TAS-80 Model !/16.. 
FREE UPS shipping on all orders—No extra charge to use credit ay. Mies КЕТТІ 
cards—All equipment shipped factory fresh with manufacturer's war- Prism 80/132/MicroPrism Centronics 
ranty—COD orders accepted ($10 fee added)— No purchase orders cable adapter....,............ $20.00 


accepted—No foreign or APO orders accepted—Minimum $50 per 
order—This ad prepared in February: prices are subject to change. 


Centronics male/male .. $39.88 
Centronics male/female.... .. $39.88 


- mM Cables, 
[Jm 5 male/ma : М.Т. 
«ғ: кс; 58: 25 СЕЧЕ sA $29.88 


$579.88 


HIGH TECHNOLOGY AT AFFORDABLE PRICES 


THE BOTTOM LINE 


A) FORD, NH 03055-0493 O TELEPHONE (603) 881-985 5 НИН 
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Listing 2: The CHARACTER SET program will print the entire VIC-20 character set. You can select the print density and line spacing. 
A sample of each print mode is shown below the listing. 


РЕМ PRoOGEPRH ТО PRIWT ALL МІС SHARACTERS 
ТЗЫРІІТ "45а OF зем MDE" ; М F 

IF Мо #= "45а THEN =: то Л {їз 
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FACTORY DIRECT!! 
IBM PERSONAL COMPUTER MEMORY 


əншісі - 


ЖИА V | 


CIC-PCM 
Designed Specifically for IBM's PERSONAL COMPUTER 


FEATURES: 
e 256K BYTE MEMORY WITH PARITY. 
e ALL PARTS INDUSTRIAL GRADE. 
e 1 YEAR PARTS AND LABOR WARRANTY. 
e BUY FACTORY DIRECT AND SAVE!! 


$295.00 


e PRICE INCLUDES: ELECTRONIC DISK AND DIAGNOSTIC SOFTWARE. 
FREIGHT CHARGES ANYWHERE IN CONTINENTAL U.S. 


Б ` Chrislin Industries Caribe, Inc. 


Р.О. Box FF, Canovanas, Puerto Rico 00629 
(809) 725-2100 e (809) 876-6160 
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Listing 2 continued: 
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Text continued from page 282: 


0. To invert the characters, you could change it to start at 
0 and increment through 7. Listing 3 is an example of how 
you could rewrite this section of VICEPS for such a 
printer. Notice that this routine requires slightly more 
memory than its counterpart in VICEPS. 

It is possible to print full VIC graphics with a 7-wire 
printer. To do this, the program would have to store an 
entire line of character patterns in memory, then send 
them in two lines to the printer. The top half of each 
character would be printed on the first line, then the 
paper would be advanced half the height of a character, 
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then the bottom half of each character would be printed. 
If the alignment were perfect, the characters would look 
as if they had been printed with an 8-wire printer. Print- 
ing this way would require an extra 480 bytes of memory 
to store all the patterns. 

If you have a 7-wire printer you'd like to use with the 
VIC, you might consider another solution. It's possible to 
achieve acceptable results by printing only the top 7 dots 
of the VIC character and eliminating the bottom row 
altogether. The VIC capital letters and numbers don't use 
the bottom row of dots, anyway. Graphic characters 
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Listing 3: An alternate version of the SEND subroutine for the VICEPS program. This enables you to use the program with other 
printers that use the reverse of the MX-80's representation of dots in a column. 
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Figure 1: VIC-20 user port I/O connections. 


would be incomplete but recognizable. The descenders on 
lowercase and special characters would be lost. This 
method might be acceptable for many applications. I 
have implemented both of the above solutions using my 
Base 2 7-wire printer. This method could also be used on 
the VIC-1515 printer. 

VICEPS as shown in listing 1 resides in VIC memory at 
location 1C00 hexadecimal. It uses the top two pages of 
BASIC memory, the area normally used by BASIC for 
string storage. To keep BASIC from using this area and 
destroying VICEPS, you must move the end of BASIC 
memory down by using a POKE command to enter a 28 
into locations 52 and 56. On an expanded VIC with more 
than 8K bytes of memory, 1С00 would not be a very 
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Part # List OUR PRICE ы diskette, In box of 10, 
Why settle for inferior substitutes | Рин... maraisott sector . 420 $1.96 , individual envelopes) & 
when you can now get the very best | 745D  5w'DSDD (hardisoft sector) . .......... 600 2.84 
media at unprecedented savings. Be it 7410  8'SSDD (һага/5оҢ вөсіп)............. 5.55 2.64 


7430 8'0500 (hard/softsector) ....... ‚7.10 3.29 
(even greater savings on diskettes in bulk pack— call for information) 
Minimum order: 10 boxes. For orders of 1000 or more deduct 2%, 
for 5000 or more deduct 5%, for 10,000 or more deduct 7.5%. Call 
for savings Or larger Orders. 


TELEX: 472-0127 ATTN: EMD ORDERS & INFORMATION: 


Mo.-Fri. 9:00 AM-5:30 PM PST, Sat. 12:00 AM-5:00 PM PST 
1-(800) 845-5555 СА, AK, HI call (714) 783-1363 


BANK REFERENCE: BARCLAYS BANK OF БАЧА (213) 892-7244 
AMERICAN EXPRESS, VISA, MASTERCHARGE 
APO, FPO, INTERNATIONAL ORDERS ACCEPTED 


INC. P.O. Box 3791, Riverside, СА 92519 


good place to locate VICEPS because it would be right in 
the middle of BASIC memory. Assembling VICEPS at a 
higher address would be better. 


Conclusion 

By interfacing a full-featured printer to the VIC-20, 
you can make lighter work of developing programs. And 
by breaking the VIC out of the benevolent grasp of 
Commodore-manufactured peripherals, you can further 
unleash the power of this talented computer. i 


The VICEPS program has been incorporated into a full- 
featured printer driver program for the Epson and other 
printers. The program supports VIC graphics and all Epson 
functions via standard BASIC OPEN, CLOSE, and PRINT# 
statements (no SYS calls). It also has a special mode that for- 
mats BASIC program statements for readability. It will com- 
municate to the printer via either the parallel method de- 
scribed above or via an RS-232C interface at up to 9600 bits 
per second with handshaking. For more information contact 
United Microware Industries Inc., 3503C Temple Ave., 
Pomona, CA 91768. 
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Terms: Cashier's check, Visa, MasterCharge, American Express 
(add 4% for credit cards). Purchase orders from approved 
organizations on 30 day net at 25% surcharge. COD at 10% sur- 
charge. Shipping charges extra. 
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Hardware Review 


Two Ways to Use CP/M-80 
on the IBM PC 


Xedex's Baby Blue and Byad’s DS1 


Phil Lemmons 
West Coast Editor 


Photo 1: The Baby Blue CPU Plus from Xedex converts your 
CP/M-80 files into PC-DOS format and attaches a header to the 
file to identify it. You don't have to keep track of two different 
file formats. 


Photo 2: The DS1 from Byad uses a technically more elegant ap- 
proach to integrating the Z80B system into the IBM PC. When 
the Z80B is in control, the 8088 uses its system memory for disk 
and print buffering. 
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People who own a lot of CP4M-80 software but want 
to buy an IBM Personal Computer have several choices 
about how to keep running their old software with the 
PC. One such option is to purchase an 8-bit processor 
board. Both Xedex and Byad make fine Z80B boards for 
the IBM Personal Computer. Each has a printed-circuit 
board with 64K bytes of RAM (random-access read/ 
write memory) as well as the Z80B microprocessor. What 
distinguishes these boards is the software sold with each 
and the way they integrate with the IBM PC. Choosing 
between the boards is largely a matter of determining 
your software needs. 

Xedex and Byad provide utility programs for convert- 
ing some 5%4-inch CP/M-80 disk file formats to the for- 
mat used by each of the new boards. Both companies 
found the problem of conversion much more complex 
than initially thought. (See the text box, "Reading 
CP/M-80 Disk Formats with the IBM PC," on page 298.) 
If you need to convert a lot of disk files (whether data or 
programs) for use with Xedex's Baby Blue ог Byad's 051, 
be sure that software is available from Xedex or Byad to 
handle conversion of your old disk format. If neither 
company has software to read your old disk format, you 
may still be able to send your old data to the IBM PC on a 
serial communications line. Both companies supply the 
necessary software for receiving data on the IBM PC as 
part of the standard DS1 package. 


Xedex's Baby Blue CPU Plus 

Xedex's software for the Baby Blue includes programs 
called Header, Bind, and Convert. Header must be added 
to the beginning of each CP/M-80 program in order for 
the program to run on Baby Blue under PC-DOS, IBM 
PC's operating system. (You don't actually get CP/M-80 
with Baby Blue; it emulates CP/M.) Bind attaches 
Header to the beginning of CP/M-80 files. Convert takes 
CP/M-80 programs in any of four different disk for- 
mats—NEC PC-8001, IMS 5000, DEC VT-180, Heath/ 
Zenith (48 tracks per inch) —converts them to PC-DOS 
format, and then attaches Header to the beginning of the 
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CALL FOR MORE APPLE 
SOFTWARE!! 


Note: Apple is a registered trade- 
mark of Apple Computer, inc. 
C/PM is a registered trademark 
of Digital Research 
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At a Glance 


| Name 
Baby Blue CPU Plus 


Type 
Z80B card for running CP/M-80 programs on the ІВМ Personal 
Computer 


Manufacturer 
Xedex Corporation 
Box 222, Route 59 
Suffern, NY 10901 
|914) 368-0353 


Price 
S600 


Hardware 
A printed-circuit board with a Z80B microprocessor and 64K bytes 
of dynamic RAM with parity 


Software 

Header, a prefix for CP/M-80 programs that enables them to run 
under PC-DOS in the IBM Personal Computer; Bind, a program 
that attaches Header to the beginning of CP/M-80 files; Convert, a 
program that converts four 5^-inch CP/M-80 disk formats—NEC 
PC-800!. IMS 5000, DEC VT-18, Heath/Zenith (48 tracks per 
inch}—and the CP/M-86 format for the IBM Personal Computer 
into IBM PC-DOS disk format 


Documentation 
Forty-page typeset manual with index 


Audience 
Any IBM PC owner who needs to run CP/M-80 software 


converted file. In other words, Convert does the same 
work as Bind but also converts the file to PC-DOS for- 
mat. After the Header is added, whether by Bind or by 
Convert, the user can invoke the CP/M-80 program just 
as if it were a program written for the IBM PC. When PC- 


DOS finds the Xedex Header on a file, the operating 
system sends the program to Baby Blue's Z80B for execu- 
tion. While the Z80B executes the CP/M-80 program, the 
Header sends CP/M-system calls to the IBM PC's 8088 
microprocessor. Then the 8088 manages input/output for 
the CP/M program. Software with the Baby Blue also in- 
cludes a program for moving files through the PC's serial 
port. 

Baby Blue is easy to install and use, performs as adver- 
tised, and has a superb user's guide. One of Baby Blue's 
beauties is that after converting your 8-bit programs to 
PC-DOS format, you no longer have to worry about 
managing two different file formats on one computer. 
You don't have to keep track of which disks are CP/M-80 
disks and which are PC-DOS disks. Most important of 
all, any CP/M-80 program or PC-DOS program can ac- 
cess and process any of your data files, because they are 
all in PC-DOS format. Well, perhaps not any program. 
The Baby Blue user's guide says (pages 21 and 22), "We 
have never promised anyone perfect compatibility with 
CP/M-80. . . . What's of interest to us and to the major- 
ity of users is compatibility with plain-vanilla, no-tricks, 
maximally portable, hardware-independent CP/M-80 
programs." The only software that the Baby Blue 
definitely won't run is CBASIC. The Baby Blue console 
interface emulates the Televideo 950 terminal to support 
screen handling (cursor placement, etc.) of CP/M-80 pro- 
grams. 

Baby Blue is easy to install because the procedure is 
straightforward and the user's guide is written and illus- 
trated well. Photographs orient the user at different 
stages of installation. The instructions for resetting the 
IBM and Baby Blue switches to configure both the PC 
and the Z80B board for different amounts of memory 
leave nothing to chance. Side-by-side illustrations of the 
correct positions of all eight switches for the PC and Baby 
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The Advertising Council is the biggest 
advertiser in the world. Last year, with 
the cooperation of all media, the Coun- 
cil placed almost six hundred million 
dollars of public service advertising. 
Yet its total operating expense budget 
was only $1,147,000 which makes its 
advertising programs one of America's 
greatest bargains... for every $1 cash 
outlay the Council is generating over 
$600 of advertising. 


U.S. business and associated groups 
contributed the dollars the Ad Council 
needs to create and manage this 
remarkable program. Advertisers, ad- 
vertising agencies, and the media 
contributed the space and time. 


Your company can play a role. If you 
believe in supporting public service 
efforts to help meet the challenges 
which face our nation today, then your 
company can do as many hundreds of 


others—large and small—have done. 
You can make a tax-deductible con- 
tribution to the Advertising Council. 


At the very least you can, quite easily, 
find out more about how the Council 
works and what it does. Simply write to: 
Robert P. Keim, President, The Adver- 
tising Council, Inc., 825 Third Avenue, 
New York, New York 10022. 


Ad A Public Service of This Magazine 
& The Advertising Council. 


The cost of preparation of this advertisement 
was paid for by the American Business Press, 
the association of specialized business publi- 
cations. This space was donated by this 
magazine. 


Blue cover every possibility in 32K-byte increments all 
the way from 128K bytes (including Baby Blue’s own 64K 
bytes) to 544K bytes. Steve Walton, the author of the 
Baby Blue user's guide, could do the microcomputer 
world a great service by teaching courses in how to write 
clear and pertinent documentation. 

If you already own 8-bit versions of your favorite ap- 
plications programs, you will probably want to convert 
them and run them on Baby Blue. It is worth noting, 
however, that Xedex sells versions of Wordstar and Mail- 
merge for Baby Blue. In fact, Xedex has done a better job 
of adapting Wordstar to run on Baby Blue than Micropro 
has done of converting Wordstar to run on the IBM PC's 
8088. Xedex's version of Wordstar makes better use of the 
IBM PC's function keys by both using more keys and 
making better choices of which control codes are sent by 
the keys. Xedex sells Baby Blue, Wordstar, and Mail- 
merge as a package for a total of $980. In effect, you get 
the 8-bit versions of both Mailmerge and Wordstar for 
$380. Xedex also offers Personal Pearl and the Baby Blue 
for $650. 

Note that Baby Blue's software does not include the 
CP/M-80 operating system and its utilities. You do not 
receive a license to CP/M-80 when you buy Baby Blue. 
Header and Bind just enable Baby Blue to execute ma- 
chine-language command (.COM) files that will execute 
under CP/M-80. The usual procedure when selling one 
machine and buying another is to write the publisher of 
each program and pay a small fee to transfer your license 
from the old processor to the new one. Presumably you 
should do that before using Header and Bind to make 
your old CP/M-80 programs run on Baby Blue. 


Byad's DS1 

When you buy Byad's DS1, you buy both a Z80B 
board and a license to CP/M-80, including all its utilities. 
Obviously this implies complete compatibility with 
CP/M-80 (although some versions of CP/M-80 may dif- 
fer in disk formats and hardware-specific features). Byad 
now sells CP/M-80 version 2.2 with DS1 but will also 
offer CP/M-Plus, the greatly enhanced new version of 
the venerable 8-bit operating system. For those IBM PC 
owners who have chosen CP/M-86 or Concurrent 
CP/M-86, the Вуаа 051 (or its cousin, the DS2, which 
has its own RS-232C serial port that can also drive RS- 
422A lines) is the logical choice as a CP /M-80 card. The 
DS1 апа 052 use the same disk format on the IBM PC as 
CP/M-86. 

The DS1's software includes programs called Transfer, 
Flex, and Setup as well as the usual CP/M-80 utilities 
(STAT, PIP, ED, etc.). Transfer enables you to capture 
data coming through the IBM PC's serial port. Filex lets 
you read certain 5¥%-inch disk formats (including NEC 
PC-8001, Televideo, Cromemco, Heath/Zenith, Intertec 
Superbrain, and others) into the DS1 format. Setup is 
necessary for configuring the system after installing the 
DS1 board. Among other things, Setup lets you enhance 
CP/M by setting aside some of the PC's memory to serve 
as disk buffers, a print buffer, a serial-in buffer, and a 
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TM 


hunder "Tector 


UNINTERRUPTIBLE POWER SUPPLY 


DON'T BE LEFT IN THE DARK! 
For $295, you can protect YOUR 
Data, Time and Computer. 


Protect your computer operation from loss of data 
files, lost keyboard input, and questionable integrity 
of stored information due to power failure. Operation 
is completely automatic, just attach your own 12V 
battery, or purchase below. 


Available for: 
Apple, Radio Shack, IBM, Olivetta, 
and most other personal and business computers. 
Specify equipment to be attached when ordering. 


If not completely delighted, return in original condi- 
tion within 30 days for refund. Ten percent restocking 
fee will be charged. Ninety-day factory warranty. 


Gel battery pack available with cables: 1-amp. com- 
puters - $65; 2-amp. computers - $111. 


For fastest delivery, send certified check or money 
order payable to “Thunderhawk.” Send 10% with 
C.O.D. orders. Sent FOB, Texas. Price subject to 
change without notice. Texas residents add 5% sales 
tax. Broad selection of power ranges available for 
larger computers — call for prices. 


DEALER INQUIRIES INVITED — send on letterhead. 


Thunderhawk Manufacturing (214) 586-6256 
A Division of Thunderhawk Corporation 
Р.О. Box 578 
Jacksonville, TX 75766 


€ 1983 Thunderhawk Corporation 
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Dogged attempt to learn a Second language. 


ET M im a rrgibtered ober ri Digg Кеме Kon Apple In 0 ejfet тайн. of Aqui Craps, her. НЫ ізі үгіірігітті тніс sl indrrestions hire Мәкінізіні Corp. 


For the name of the dealer nearest you, phone (800) 227-2400, ext. 948; in California, (800) 772-2606, ext. 948. For more information, 


And now, [InfoStar: 
The first DBMS you can use 


without speaking programmerese. 


So put away your GO TOs and 
DO WHILEs. 

InfoStar is one microcomputer 
data base system that doesn’t ask you to 
write in code. Or learn a programming 
language. Instead you make selections 
from an on-screen menu written in one 
easy language. English. 

Which means you don’t have 
to be a programmer or computer jock 
to use it. But, in case you are, there’s 
something in it for you, too. 

With InfoStar, you can generate 
a custom application four times faster 

' than with other DBMS software. 

Reason being it has a lot of the 
features that made WordStar” the 
standard in the industry. For instance, 
select-as-you-go menus prompt you 
through all procedures. And to format 
a data entry form or report, you simply 
draw it on the screen. 
We've said it before: what 
vou see is what you get. 

But, of course, that's 
not all you get. Fact is, 
InfoStar has more 
informative (and 
selfdocumenting) 


write MicroPro, 33 San Pablo Avenue, San Rafael, CA 94903. (415) 499-1200. 


TELET shdeees 22411111 


„= 
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capabilities than you've come to expect 
from any microcomputer DBMS. 
Starting with report writing. A 


. custom report feature — complete with 


transactional updating and exception 
processing abilities — lets you format, 
manipulate and merge countless differ- 
ent ways. And a quick report feature 
lets you finish faster than you can count 
them — usually in 60 seconds or less. 

Not that you have to slow down 
to sort things out either. Because InfoStar 
can sort five to six times faster than 
any other DBMS in its class. 

And for data entry, there are 
high-end minicomputer features. Like 
batch editing. And 200 editing mask 
combinations, to name a few. 

All that's required of you is that 
you have an IBM PC, Apple II or CP/M- 
based computer. And that you take a 
trip over to your local 
computer store to ask 
about InfoStar. 

They don't speak 

programmerese. 

But they’re happy to 

talk business. 


MicroPro’ 


ША, The Microcomputer Software Company 
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At a Glance 


Name 
DS! 


Type 
Z80B card and CP/M-80 operating system for the IBM Personal 
Computer 


Manufacturer 

Byad Inc. 

5345 North Kedzie Ave. 
Chicago, IL 60625 

(312) 539-4922 


Price 
6660 


Hardware 
A printed-circuit board with a Z80B microprocessor and 64K bytes || 
of dynamic RAM with parity 


Software 

CP/M-80 and all its utilities; Setup configures the DSI for different 
hardware and terminal emulation; Format formats disks; Filex con- 
verts files from certain CP/M-80 5% -inch disk formats [including 
NEC РС-8001, Televideo, Cromemco, Heath/Zenith, and Intertec 
Superbrain) (о Byad format; and Transfer enables the DSI to 
receive files from another CP/M-80 computer 


Documentation 
Preliminary at time of review 


Audience 
Any IBM PC owner who needs to run CP/M-80 software 


THE PCI 78, AN ASCH SOLUTION THAT'S KEYSTROKE | 
FOR KEYSTROKE 3270 KEYBOARD COMPATIBLE. 


SNA/SDLC 5270 EMULATION WITH РСТ 1076. 


) x 
on the ІСІ and PCI 1076. Их PROTOCOL 
O Send me information on ——À———"9 € 
| | (800) 423-5904 E 
АРШЫ, нд. (213) 716-5500 (In сашты) ^ , 
| 6150 Canoga Ave. Suite 100, Woodland Hills, СА 91367-3773 1 | 
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| 
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| Address | 
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serial-out buffer. You can also choose to have the DS1 
emulate one of three different terminals: the DEC VT-52, 
the Lear Siegler ADM 31, or the Heath H-19. 

Installation of the DS1, following the instructions in 
the preliminary version of the manual, was somewhat 
awkward, The manual was about average; the only 
serious lack that I noted was instructions for setting the 
PC's switches to accommodate different amounts of 
memory. The blame for the awkwardness of installation, 
however, goes more to the procedure itself than to the 
manual. You must remove any other memory expansion 
boards from the IBM PC while installing the DS1. You 
must then set the PC system board switches for either 
48K or 64K bytes of RAM. After putting in the DS1 
board, you close up the system to see whether it will still 
run PC-DOS. Having done this, you remove the PC- 
DOS disk and boot the Byad CP/M-80 system and run 
some CP/M utilities (such as STAT, the disk status com- 
mand) to confirm that CP/M works. No problem. But 
then you have to configure thesystem to use any memory 
not on the PC's system board or the Byad board. 

Configuration takes two steps: first, edit the Byad file 
called SETUP.CMD; second, run SETUP.CMD. It 
sounds easy, but you have to use the CP/M editor ED to 
edit SETUP.CMD. ED is a primitive editor, and most 
people who use CP/M-80 use another editor. I had to 
reread the old Digital Research instructions for using ED 
in order to install the DS1. 

Having relearned ED, I was all set to reconfigure the 
system for my expansion memory, which required enter- 
ing the correct segment addresses. The 051 instructions 
gave only four possibilities, so I was off to the IBM PC 
manuals. Having decided at last on the segment ad- 
dresses, I went on editing SETUP.CMD in order to con- 
figure some of the DS1's buffers. I wanted to try using 
64K bytes of RAM as a print buffer, but because I hadn't 
yet put back my own 256K-byte memory board or reset 
the system board switches, Setup informed me there was 
not enough memory for the desired buffer. I should have 
realized that. But I still faced a problem: I couldn't con- 
figure the system for my hardware until my own memory 
board was installed and the switches were adjusted, but 
the instructions told me that I also couldn't use the con- 
figuration procedure until after removing my memory 
board—sort of a "catch-22" installation procedure. The 
solution was to go through the setup procedure for one 
set of parameters, reinstall my memory board, and then 
repeat the configuration procedure. At length, after re- 
reading the Byad preliminary documentation and reex- 
amining the ED documentation, I succeeded in installing 
the DS1. Of course, although the setup procedure is 
awkward and time-consuming, installation is usually a 
one-time event, and the DS1 documentation was 
preliminary. 

To use CP/M-80 with the Byad board, you just boot 
the IBM PC with the Byad system disk in drive A. After 
doing so, I had no difficulty in running a variety of 
CP/M-80 applications programs on the DS1. Perfor- 
mance seemed excellent. 


Before you bet your software 
business on an OS, look who's 
betting on MS-DOS and XENIX. 


A waiting market. |f you write and sell 16-bit 
software, MSm-DOS and XENIXm give you the 
largest installed base. In fact, over fifty 16-bit 
manufacturers offer their microcomputers with 
MS-DOS or XENIX. IBM, Victor, Altos, Wang, Radio 
Shack, Zenith and Intel, to name just a few. And 
the list is growing. That means there's a ready 
and expanding market for your 16-bit applications 
software. 


The UNIXm connection. XENIX is the multi- 
user, multi-tasking, UNIX-derived operating system 
for 16-bit microcomputers. MS-DOS 2.0 is 
Microsoft's single-user OS. MS-DOS and XENIX 
share hierarchical file structure and |/O redi- 
rection, including simple piping. MS-DOS 2.0 also 
provides XENIX-compatible system calls. That 
means there's a migration path for programs written 
to run under MS-DOS and XENIX. What's more, 
both MS-DOS and XENIX are supported by 
Microsofte languages. Which means you can look 
to a single supplier for total support. 


Comprehensive support. Microsoft offers you 
a full product support program. Excellent doc- 
umentation. Plus continual enhancements to both 
languages and operating systems. Your appli- 
cations programs can even be listed in Microsoft's 
growing Source Directory of 16-bit applications 
packages. Contact us for current software 
offerings and vendors. 


Leadership. Microsoft led the 
world into the 8-bit micro- 
computer market- 
place with 


the first BASIC for microcomputers. Now, we're 
leading it into the 16-bit market with single and 
multi-user operating systems. Fully supported by 
Microsoft. 


Bet the winner. If you're writing and marketing 
software in the 16-bit marketplace, MS-DOS 
and XENIX are setting the standard. In fact, they're 
the standard operating systems for the world's 
largest selling 16-bit microcomputer systems. 
Which means your market is already there...and 
rowing. Contact us for complete information. 
Бисте you bet your software оп an operating sys- 
tem, look where your market is betting. 


BETTER TOOLS FOR MICROCOMPUTERS 


MICRSSOFT. 


MICROSOFT CORPORATION 
10700 NORTHUP WAY 
BELLEVUE, WASHINGTON 98004 


Microsoft is a registered trademark, 
and MS. XENIX and the Microsoft 
logo are trademarks of Microsoft 
Corporation 

UNIX is a trademark of Bell 


Laboratories 
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The Best In Price, 
Selection and Delivery 


Professional Quality 
Call Now TOLL FREE 


800-368-3404 


(In VA, Call Collect 703-237-8695) 


| AMPEX*INTERTEC*TEXAS INSTRUMENTS*GENERAL DATA 
COMM.. ANDERSON JACOBSON?*C. ITOH*QUME * BEEHIVE* 
DATASOUTH*DIABLO* CENTRONICS е МЕС е PRENTICE 


MICROS. 765 ВЫ M'my ............ Call 
SUPERBRAIN II 785/787 . AW а S 
САК. ОЕ" аве ONLY $1895 810 Basic ...$1249 
64K QD à ONLY $2295 810 Package. .$1439 
64K SD* (96TPI) . . ONLY $2695 820 Package RO Package . $1610 
шч M/Soft BASIC) 820 KSR Package Call 
DDS-10 Meg 840 RO Basic . ...$ 795 
(Hard Disk)... .. 840 RO Tractor Feed Pkg. . $1059 
DYNABYTE ............ Call 940 Video Ed'tr. . .....$1570 
PRENTICE STAR 300 Bd..$ 124 
^s LM "1 QU ET: m Cali 
ТУЗЕ Palo. 52522425222) рома | 1009996 Наш) stints Са! 
7720 M: Mur БЕ $2449 Stat Muxes ARN LN. erat CF Leet? ae Call 
РОДА RET. $ 2496 
Std. Tractor 77 xx ....... $ 199 QUME 
3510 .. А $1390 Data Trak 5... $ 2890г 2 for $549 
3510EX. “Call for Special Price Data Trak 8... $519 or 2 for $999 
3515. — MES 
DATASOUTH | ЕЕ Call | BISYNC-3780 .......... $ 769 
620-5Р!............... $1144 | Wordstar (IBM P.C.)......$ 279 
630-R102/147..........$1949 | Pata Star, .. .. ...... $ 218 
БӘ ..........--. 2: Сай | Май Мегде............ FREE 
630-В155.............. 51745 | SPE! Star .. ..., $ 149 
"(for IBM P.C., Apple Il, TRS -80) Spell Güafd ............ $ 229 
630-K104 (KSR) ........ 52385 | Plan 80............... 5 249 
QUME d Base і .............. $ 529 
Sprint 9/45 FP.......... $1794 | CalcStar ... ... .. . .$ 191 
Sprint 9/55 ЕР.......... $2119 | SuperSort.. ,. .... $ 158 
Sprint 9/55 FP/XMEM ....$2186 | Super Calc ..,.,,......% 249 
Sprint 9/55 LP/XMEM....$2094 | InfoStar. ., ...... Call 
Sprint 11/40-PLUS ....... Са! | CIS Cobol ......... .... $ 689 
Bi-Dir. Forms Tractor .....$ 199 | Ғоттв!....... ....... $ 159 
CENTRONICS: 34/38...... Call "CD 80 [£23 1d $ 83 
GOMPHEF PP 
ы "With purchase of InfoStar. 
ond ae $ 699 


256K RAM Bd.......... $ 445 
256K RAM Bd./Full Parity $ 495 
CP/M-Z80 CO-PROC. ...$ 495 


ier iS BK ae e 


BI. ca cs "€ 
DM310 (3101 Emulator) . Call 


DM 3270 (3270 Emulator) ..Са! | Baby Blue........ ab os 
Protocol Converter...,.... Са! | Baby ТЕХ............. $ 600 
QUME Baby TALK 3270 BISYNC$ 895 
УТО 222... $ 504 8" Disk Controller ,..... $ 395 
жыр $ 739 | Single 8" Disk Drive (1.2 

C. ITOH M/Byte) System w/P.S. 

2 MIO PE Udo е о $1350 &\СаВ............... $ 795 
CIT 161 (Color) . -...Са! | Dual 8" Disk Drive (2.4 

TEXAS INSTRUMENTS M/Byte) System w/P.S. 

745 Standard $1390 EC T OR Gera a $1295 


745 Std. (Reconditioned) . ‚ Call 

In addition, we can make EIA RS 232 or RS 449 cables to your order, and supply 
you with ribbons, printer stands, print wheels, thimbles for all printers listed. 
And many, many more Items. CALL NOW. 

All items shipped freight collect either motor freight or UPS unless otherwise specified. 
All prices already include 3% cash discount. Purchase with credit card does not in- 
clude discount. Virginiaresidents, add 4% Sales Tax. For fastest delivery send cer- 
tified check, money order or bank-wire transfer. Sorry, no C.O.D. orders. All equip- 
mentis in factory cartons with manufacturers warranty (honored at our depot). Prices 


subject to change without notice. Most items in Stock. 
Terminals Terrific, Inc., P.O. Box 216, Merrifield, VA 22116 


СЭ TERRIFIC 
Phone: 800-368-3404 (In VA, Call Collect 703-237-8695) 
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Circle 408 on inquiry card. 


[Late notes: Scott Bartky of Byad informs me that the 
installation procedure has been simplified since I used the 
system. The instructions now require using ED to edit 
only a single line of text and show exactly what the user 
must type to edit that one line. In addition, the instruc- 
tions list the segment address that must be entered for any 
amount of memory that may be in the machine.] 

At Comdex in November, Byad and Digital Research 
announced an agreement under which Byad will produce 
a new Z80B card to be called the CP/M Card. The new 
card will be equipped with 256K bytes of RAM, a Z80B, 
and a serial port. Digital Research acquired all rights to 
the CP/M Card, including the marketing rights. The 
availability of the CP/M Card with CP/M-86 for the 
IBM PC will enable CP/M users to run 8- and 16-bit soft- 
ware without worrying about maintaining two different 
disk file formats. Using the CP/M Card along with Con- 
current CP/M-86 will make possible running a CP/M-80 
program as one task while the 16-bit operating system is 
in control. Byad itself will also be bringing out a Z80B 
board with up to 256K bytes of memory and is making its 
boards compatible with PC-DOS, no longer requiring the 
user to keep separate disks for PC-DOS and CP/M-80. 


Conclusion 

If you just want to run your old 8-bit machine- 
language programs on your IBM PC, then Xedex's Baby 
Blue CPU Plus probably suits your needs. If you want to 
continue doing work with the CP/M-80 utilities or to 
keep revising your old 8-bit assembly-language pro- 
grams, then the Byad 051 is the better choice (though 
you can use CP/M development tools, languages, 
linkers, etc., with Baby Blue). Another major factor in 
deciding on one of these two boards is your choice of 
16-bit operating systems for the IBM РС. If you are using 
PC-DOS (Microsofts MS-DOS) exclusively, you will 
want Baby Blue CPU Plus. If you are using Digital 
Research's CP/M-86 or Concurrent CP/M-86, you will 
want the 051.8 


Reading CP/M-80 Disk 
Formats with the IBM PC 


W. Scott Bartky 
Byad Inc. 
5345 North Kedzie Ave. 
Chicago, IL 60625 


In designing a Z80B board to let users run CP/M-80 on the 
IBM Personal Computer, we encountered several obstacles 
that made it difficult to read CP/M-formatted 5%-inch soft- 
sectored disks on that machine. Although the disks were sup- 
posedly physically compatible with the PC, a combination of 
three factors determined whether or not a successful read 
operation could take place. 


Here's what you can do! 


Data Base Management 
The FORMULA. 
The Application Generator" 

This unique software package lets you 
create sophisticated business application 
software without programming. The 
FORMULA builds files, reports, updates, 

We S eak sorts, and menus and links them all 
according to the user's specifications. 
Itincorporates features of a data base 
manager, a word processor, and a compiler 
you r ang lage into the first “system language” for 


microcomputers. 


and translate Communications 


ASCOM™ 
ASCOM™ is the most versatile 
your SO twa re nee S asynchronous communication package for 
microcomputers on the market. It features 
E = - interactive, menu-driven, and batch 
into efficient and operations; supports auto-answer and 
auto-dial modems; includes most popular 
т Е protocols: provides network simulation; 
and many other options. Xerox Corporation, 
lid | V e rvices... NCR, Monroe Systems for Business, and the 
big 8 accounting firms use ASCOM. 
Utilities 
EM80/86" 


TP fee ne oem الل ف و‎ 
DMA prod ucts operate without hardware modifications. 
on the full range of 8080-8088 ы. 


This package of ee ae utilities 
i қ for the IBM Personal Computer and similar 
processors, including the IBM-PC systems includes copying, directory sorting, 
patching, anda general purpose file print 
utility. 


Coming Soon 


DMA."C"" — A "C" language compiler 
which will generate either Z80 or 8086 
assembly language code. Due to a unique 
optimization routine which is based 
upon a functional "P-code" model, the 
efficiency of DMA."C" will far exceed that 
of existing compilers. 


SYNC/COM " — Abisynchronous 
communication package that will be 


configurable fora variety of systems and 
include a flexible interface to the operating 
system. 

The 8086 O. S. Converter™ — A program 
which will permit programs written for Digital 
Research's CP/M-86™ to execute under 
IBM's PC DOS. 
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DYNAMIC MICROPROCESSOR ASSOCIATES, INC. 
545 FIFTH AVENUE, NY, NY 10017 
Dealer Inquiries only % (212) 687-7115 


One factor was a problem in the disk-controller hardware. 
The IBM PC uses a disk-controller chip manufactured by 
Nippon Electric Company, the NEC 765 or 765a. Either chip 
has a built-in reset tied to the detection of the disk's index 
hole. If you try to read a disk that has been formatted with 
the first sector too close to the index hole, the chip doesn't 
have enough time to reset itself and read the disk. 

The solution is simple: cover the disk's index hole. Most 
popular soft-sectored formats identify each sector by the sec- 
tors header block. The controller does not need to use the 
index hole for locating a given sector. Fortunately, the 765 
does not require the index hole to either read or write data. 
In fact, the index hole is important only when formatting the 
disk. 

To use this solution, you should start all disk records at the 
same point on each track so that track-to-track seeks can 
take place quickly and efficiently. Once the disk is for- 
matted, the hole can be covered, and the controller will still 
be able to read and write data. The only possible complica- 
tion is that the operating system may never wait the maxi- 
mum time needed to read a disk if your machine uses the 
index hole for this purpose. The IBM PC usesan independent 
time-out schema, and the covering of the hole won't produce 
a change in performance. 

With the hardware problem solved, we soon found an- 
other obstacle to reading disks formatted on other systems. 
Some systems format their disks in ways that violate com- 
mon rules of good engineering practice. For example, In- 
tertec's implementation of ten 512-byte sectors per track ex- 
ceeds the sensible track-length specification by some 70 
bytes. This design reduces the size of the interrecord gap, the 


space between the first and last sectors on a track. 

When we find a format in which this interrecord gap is too 
small, we use either of two possible solutions. One is to set 
up a formatting function on the IBM PC to format disks for 
the nonstandard machine, Then we take the disk formatted 
by the IBM PC, use it with the other machine and transfer all 
the files to that disk. A second solution isto slow the speed of 
the nonstandard machine's drive slightly (about 1 percent) to 
produce a longer interrecord gap when it formats a disk. 
Neither solution may work all of the time because multiple 
writing and reading may cause “creeping” of the records, and 
the gap will shorten once more. 

The third problem affects even well-designed disks such as 
Cromemco's. ІВМ uses a phase-locked loop (PLL) in its data 
separator. Unlike the simpler one-shot multivibrator designs, 
used in some older systems, that synchronize to the data 
stream in two pulses, the PLL requires several clock pulses to 
lock in. (Although it requires the additional pulses, the PLL is 
a better design than its simpler counterpart because it is less 
susceptible to noise and rapid fluctuations.) If you attempt to 
read disks from an older system and are unsuccessful, it is 
highly probable that your problem is in the data separator 
design. There is no permanent cure for this incompatibility 
without altering the IBM card—a complicated operation. All 
you can do is try again or transfer the data through some 
other means. қ 

As a result of our efforts to overcome these obstacles, the 
Byad D51 is now successfully reading and writing a large 
number of nonstandard formats on the IBM PC. 


The History of Computing 


To document landmark efforts in computing, Digital Press offers this 
series of books on key projects, personalities, and issues in the evolution 
of computers and the computer industry. 


Herman Hollerith: Forgotten Giant of In- 
formation Processing Geoffrey Aust- 

rian Herman Hollerith's punched card 
tabulating machines lead eventually to the 
modern computer. His business, after 
merger with several others, eventually be- 
came IBM. (Columbia University Press) 
1982, hardbound, 418 pages, $25 


The Computer from Pascal to von Neu- 
man Herman H. Goldstine The author fo- 
cuses on the research and development at 
the University of Pennsylvania's Moore 
School and later at the Institute for Ad- 
vanced Study. (Published by Princeton Uni- 
versity Press) 1972, hardbound, 378 pages, 
$25 


Charles Babbage: Pioneer of the Com- 
puter Anthony Hyman — Babbage's Differ- 
ence and Analytical Engines were the 
forerunners of the modern computer. This 
biography clarifies Babbage's position in the 
history of science. (Published by Princeton 
University Press) 1982, hardbound, 287 
pages, $25 

Computer Engineering: A DEC View of 
Hardware System Design С. Gordon Bell, 
]. Craig Mudge, and John E. McNamara 
Shows how such real-world constraints as 
evolving technologies, marketplace eco- 
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nomics, and manufacturing costs influenced 
computer engineering at Digital Equipment 
Corporation. 1978, hardbound, 585 pages, 
$28. 


Early British Computers: The Story of 
Vintage Computers and the People Who 
Built Them Simon Lavington This book 
examines such landmark projects as the 
world's first working stored-program com- 
puter, the first commercially available com- 
puter, and the first transistorized computer. 
(Available outside the U.S. and Canada 
from Manchester University Press) 1980, 
paperbound, 140 pages, $9 


Project Whirlwind, The History of a Pio- 
neer Computer Kent C. Redmond and 
Thomas M. Smith Whirlwind was the first 
computer with synchronous parallel logic 
and the first to use a random-access, mag- 
netic core memory. 1980, hardbound, 280 
pages, $25 


From ENIAC to UNIVAC: An Appraisal 
of the Eckert-Mauchly Computers Nancy 
Stern This book examines the social, eco- 
nomic, and political factors that influenced 
development of the ENIAC, the EDVAC, 
the BINAC and the UNIVAC. 1981, hard- 
bound, 286 pages, $25 


Data Processing Technology and Econom- 
ics, Second Edition Montgomery Phister, 
Jr. Athorough history of the computer in- 
dustry from its inception, this book includes | 
complete coverage of data processing oper- 
ating costs, programming costs, system per- 
formance and reliability, time sharing 
economics, software performance, and 
much more. (Co-published with Santa 
Monica Publishing Company) 1979, 720 
pages, $45. (hardbound); $30. (paperbound) 


ORDERING INFORMATION: Postage and handling free 
when order is prepaid. Ten percent discount when order- | 
ing two or more Кый, Make check payable to Digital 
Equipment Corporation. Check or charge card required 
on all orders under $50 TOLL FREE ORDER NUMBER: 
To order books by Mastercard or VISA, call the Digital 
Press toll-free number 1-800-343-8322 or 8321 (in Massa- 
chusetts call (617) 663-4124) from 8:00 a.m. to 4:00 p.m., 
Eastern time. Please check to make sure your order is 
signed and includes the following information: name, 
company/school, address, city, state, and zip. If paying by 
card: charge card number, expiration date, and telephone. 
Return to: Digital Press Order Processing, Digital Equip- 
ment Corporation, 12A Esquire Road, Billerica; MA (1 R62. 
* All prices quoted are U.S. only. For prices outside the U.S., 
contact your nearest office of Digital Equipment Corpora- 
tion, Educational Services. Prices are subject to change 
without notice. 
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In the beginning, there was the 
printer. 

And right on its heels came the 
first printer breakdown. 

Unfortunately, the first printer ser- 
vice call didn't happen nearly so 
quickly, thus creating downtime - 
a problem that still plagues users 
today. 

What's the answer? Non-Stop- 
Printing from Trilog. 


Two heads are better than one. 

Most dot-matrix line printers use 
only a single print head. Thats 
fine- unless something goes wrong 
with the head. Then you're out of 
business until a service representa- 
tive shows up. 

On the other hand, the Trilog 
TIP-300 uses an exclusive two- 
headed system. Both 150 lpm print 
heads run simultaneously. Giving 


you a total output of 300 lpm. 

Should one print head temporarily 
fail, the user simply flips a switch 
and the remaining head continues 
printing at 150 Ipm. 

Now that's Non-Stop-Printing! 

Dual heads offer another advan- 
tage, too. Instead of being pushed 
to capacity like most single heads, 
each Trilog head runs at a 5076 
duty cycle. This makes them much 


on-Stop-Printing. 


advance since the p 
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more reliable than conventional bar codes. Plus business and engi- savings and special formats. 


print heads. neering graphics. For more information contact: 
Advanced innovation isn't just Нуе printers for the price Trilog, Inc., 17391 Murphy Ave., Irvine, 
in our heads. of One. CA 92714. Or call (714) 549-4079. 

. That's why we also gave Trilog Besides graphics, the TIP-300 TWX (910) 595-2798. 
printers dual tractors. They not only gives you four other types of print- You ll see that compar ed to 
stabilize the paper and minimize ing: standard data processing char- Trilog, other printers are still in the 
friction, but allow the paper to move acters. Letter quality characters that Dark Ages. | | 
forward and backward. This gives approach the sharpness of fully Non-Stop-Printing starts with 


you plotting capability and lets you formed characters. And two versions TRILOG @ 
generate forms. You can also print of compressed characters for paper 


The single greates 
rinter was invented. 
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Building a Hard-Disk Interface 


for an S-100 Bus System 
Part 2: The Hardware 


In last month’s article we described 
Winchester disk-drive technology 
and generally how drives of this type 
are integrated into microcomputer 
systems. This month we will be more 
specific and describe how a particular 
set of hardware can be assembled to 
provide Winchester disk capability 
for an S-100-bus microcomputer. 
After reading this article, you should 
understand the concepts involved in 
the design, fabrication, and integra- 
tion of the hardware needed for a 
10-megabyte S-100-based Winchester 
disk system. 

The block diagram presented in 
figure 1 shows the various com- 
ponents of the Winchester disk sub- 
system. The functions of the host 
computer adapter (HCA), the disk 
controller, and the disk drive were 
described in last month’s article. The 
only remaining component in the 
diagram is the power supply, which 
provides the disk drive and controller 
with power. 


About the Authors 

Andrew Cruce has a Ph.D. in Aerona:tical 
Engineering and has recently received an S.M. 
degree in management as a Sloan Fellow at 
MIT. Scott Alexander has an M.S. in Electrical 
Engineering. Both have extensive design and 
implementation experience with small com- 
puters and are full partners in the firm of ASC 
Associates, which markets the hardware de- 
scribed in this series of articles. 
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ASC Associates Inc. 
209 Spring Valley Dr. 
Lexington Park, MD 20653 


This diagram suggests an approach 
to designing the disk system. The first 
step is to establish the data path; that 
is, you must determine how the 
HCA, the disk controller, and the 
disk drive are connected. Before you 
can do this you need to settle on the 
particular disk and controller to be 
used іп the system as well as the func- 
tions that are to be included in the 
HCA. Once you complete this pro- 
cess, you'll have enough information 
available to specify power require- 
ments for the system and to identify 
power supplies that could be used in 
the system. Finally, when the data in- 
terface is complete and you've chosen 
a power supply, you can consider 
how to package the system. 

Well now proceed through this 
design sequence, first discussing the 
availability of disk drives and con- 
troller cards and which ones we ulti- 
mately adopted. Next we'll cover the 
requirements for the HCA and go 
into the detailed logic design of this 
component. Finally, we will examine 
some of the options in choosing a 
power supply for the system and 
show the steps required to construct 
an attractive and reliable package for 
the system. 


Disk Selection 
The first decision we made in se- 
lecting a disk was on its size and stor- 


age capacity. As we stated last 
month, we chose the 5%-inch disks 
because they offered what we con- 
sider to be more than sufficient stor- 
age capacity for most applications at 
a reasonable price. When we started 
this project, a number of manufac- 
turers, including Seagate Technol- 
ogy, Shugart, Memorex, and Mini- 
scribe, offered 5%-inch Winchester 
drives. We needed a drive with a 
disk-to-controller interface equiva- 
lent to that of the ST-506 disk drive 
manufactured by Seagate Technol- 
ogy. This interface has become the de 
facto standard in the industry and 
provides the freedom to select from a 
number of potential controllers that 
are compatible with this interface. 

In considering the storage capaci- 
ties available on the 5%-inch-drive 
systems, we found that 10-megabyte 
systems were becoming available at 
prices only marginally higher than 
the smaller 5-megabyte systems. 
Based on the attractive cost per bit of 
storage capacity of the 10-megabyte 
drives, we opted for the higher-capac- 
ity disk systems. 

With these criteria in mind, and 
taking into account the price/perfor- 
mance ratios of the available units, 
we chose the 10-megabyte disk drive 
manufactured by the Miniscribe Cor- 
poration. Our initial choice could 
change because we made it at a time 
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NEC passes your 
toughest screen test. 


py peebetys 


If you're getting into "pictures; you can't do better than 
NEC's new PC-8800 personal computer system. It gives 

you the highest resolution (640 x 400) of any standard 
system you can buy. | 
And no other system can give you the PC-8800's high- 
powered graphics hardware. With R/G/B output and 
more than 60 distinct colors, it’s the perfect system for 
people who like to paint by numbers. 


But it's more than just a pretty face. The PC-8800 is power- 
ful, too, with 8-bit and optional 16-bit capability and up 
to 256K of RAM. It offers parallel and serial interface, 
and gives you both color and monochrome capability 
standard. Either 5'4" or 8" disk drives can be used. 


The modular design is attractive and convenient, making 
the PC-8800 pleasing to your eye in more ways than one. 
And a whole range of software is available for the 
CPM""-based* РС-8800** You can use it when you're 
getting down to business or just having fun. 


The PC-8800 computer system. Audition it at your local 
NEC Home Electronics dealer. 


Productivity at your fingertips 


NEC Home Electronics (U.S.A.), Inc. 
Personal Computer Division 

1401 Estes Avenue, 

EIk Grove Village, IL 60007 


Nippon Electric Co., Ltd., Tokyo, Japan 
"ТМ Digital Research 


“MS-DOS (TM Microsoft) and СРМ-Вб operating 
systems will also be available soon. 
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Figure 1: Winchester disk-drive subsystem block diagram. 


when many disk-drive manufacturers 
had not yet commenced delivery of 
10-megabyte hardware. However, 
now that the Seagate Technology in- 
terface has become the industry stan- 
dard, virtually any new 5%-inch 
drive currently being manufactured 
could be immediately plugged into 
whatever controller we selected. This 
also means that, for the purposes of 
this article, you could substitute any 
other 5%-inch Winchester disk drive 
as long as it uses the Seagate Technol- 
ogy standard interface. 


Controller Selection 

Our decision on which controller 
to use in the system was somewhat 
more complicated. The first and most 
important requirement was that the 
controller be compatible with the 
Seagate Technology ST-506 interface 
(so as to be compatible also with any 
of the disk drives we were consider- 
ing). 

The second requirement was that 
the controller implement the Shugart 
Associates Systems Interface (SASI) 
to the HCA so that we could interface 
not only to S-100 systems, but also to 
a variety of other microcomputers 
such as the Apple, the Osborne, and 
the TRS-80. This criterion eliminated 
some of the available controllers, in- 
cluding those made by Morrow, 
which interfaced directly with the 
S-100 bus. A few of these devices 
would also have been eliminated 
because any system they are used in 
must conform to the IEEE standard 
for the S-100 bus. The problem here is 
that many of the older S-100 systems 
do not conform completely to this 
standard (for example, a number of 
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systems do not implement the ex- 
tended 24-bit addressing of the IEEE 
S-100-bus specification) and thus 
would not operate properly with the 
"S-100-compatible" controllers. 

Working within these constraints, 
we considered the cost, performance, 
size, and power consumption charac- 
teristics of a number of commercially 
available Winchester disk-drive con- 
troller boards. At the time we made 
the selection, the Xebec $1410 con- 
troller appeared to offer the best per- 
formance per dollar expended. 
Again, for purposes of this article, the 
choice of the particular controller 
board does not largely influence the 
rest of the design. If you have a con- 
troller board that uses the SASI to 
connect to the HCA and a Seagate- 
Technology-compatible interface to 
connect to the Winchester drive, then 
the hardware and software designs 
covered in this series should work 
with little or no modification. 

After we verified that the controller 
and disk were indeed compatible, all 
we needed to complete this interface 
was to fabricate a 34-conductor and a 
20-conductor ribbon cable to connect 
the disk and the controller. The next 
step was to decide on the require- 
ments for the HCA and to design the 
hardware accordingly. 


HCA Interface Requirements 
Several preliminary choices had to 
be made before we designed the host 
computer adapter for the Winchester 
disk system. The first was whether 
the disk subsystem should have DMA 
(direct memory access) capability. 
The alternative was to design the 
HCA to allow the host computer to 


perform data transfers between the 
disk and computer memory. Based on 
our assessment of most micropro- 
cessor system requirements, we con- 
sidered that the additional speed 
gained by providing DMA capability 
in the HCA was not worth the addi- 
tional complexity and expense that 
this capability would require. Thus 
we initially decided that the HCA 
would not perform DMA data trans- 
fers from the disk to memory. 

The second decision concerning the 
design of the HCA was whether or 
not this device should contain a 
PROM (programmable read-only 
memory) chip and a new system- 
bootstrap program. Assuming that 
the system to which the Winchester 
disk is to be connected is operable, it 
should already have a bootstrap pro- 
gram. However, this program is 
designed to work with the original 
disk peripherals. It is possible to in- 
terface a Winchester disk with such a 
system and then use a separate "Win- 
chester Boot" program to bring the 
Winchester disk BIOS (basic in- 
put/output system) routines into the 
system. However, this means that a 
hardware bootstrap will always go to 
the original disk system and that the 
Winchester Boot program must al- 
ways be run to bring the Winchester 
drive into the system. We considered 
this to be a fairly cumbersome pro- 
cedure and decided that we should 
provide the capability for a new boot- 
strap for the system that would bring 
up the Winchester disk and all the 
previously existing peripherals in the 
system. 


Host Computer Adapter Design 

Based on these requirements, the 
design of the HCA can be divided 
into three essential elements: a con- 
nection to the SASI on the disk con- 
troller board, a PROM subsystem on 
the HCA board to store a new boot- 
strap program, and an interface to the 
S-100 bus that provides all the signals 
required to support: the first two 
elements. The combination of these 
elements results in the initial top-level 
HCA block diagram presented in 
figure 2. 

The SASI interface on the disk con- 
troller is a 2-byte parallel interface. 
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Figure 2: Block diagram of the host computer adapter (HCA) for the Winchester disk drive. 


The first byte contains 8 bits of data 
being sent to or received by the con- 
troller. The second byte consists of 
control and status signals that are 
used by the host processor to deter- 
mine the status of and provide con- 
trol to the disk controller board. The 
controller board receives these signals 
on a standard 50-conductor ribbon 
cable. The signal names, descriptions, 
and pin numbers are presented in 
table 1. The portion of the HCA that 
communicates with the disk con- 
troller must send these signals to the 
controller, preferably via a 50-con- 
ductor cable. 

The PROM portion of the HCA 
board is relatively simple in concept. 
Basically, it provides 2K bytes of 
nonvolatile memory to store a boot- 
strap loader. However, in considering 
the actual design, a number of ques- 
tions arise. The first is whether to 
provide a wait state for access to the 
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PROM. Depending on the speed of 
the processor being used, it may be 
necessary to make the processor wait 
during memory-access operations to 
allow the PROM time to access the 
requested data. Another question is 
whether to provide compatibility 
with memory systems that support 
phantom memory. In these systems 
the bootstrap PROM can be located 
in memory locations that overlay 
normal RAM (random-access read/ 
write memory). During the bootstrap 
operation, the PROM system must 
assert a PHANTOM signal, which 
causes the RAM in the computer not 
to respond as long as the signal is 
asserted. Thus the PROM is accessed 
during the bootstrap, and then after 
the bootstrap is finished the PROM is 
disabled and conventional RAM 
memory replaces the PROM in mem- 
ory. Ás we will show, neither of these 
two options is particularly difficult to 


implement, so we decided to design 
both a wait-state enable and phan- 
tom-memory support into the HCA. 
Again, figure 2 shows basically how 
these two capabilities fit into the 
system. 

With the SASI interface and the 
PROM memory established, it is now 
possible to determine what signals 
from the S-100 bus must be used to 
communicate with these two ele- 
ments. Accessing the PROM is like 
accessing normal memory. All that is 
required is some address-decode logic 
and some combinational logic using 
the S-100 bus signals sMEMR and 
pDBIN to gate the PROM data onto 
the S-100 bus. Several other signals 
are needed to support the memory 
wait state and the phantom-memory 
capability. These are the -pRDY sig- 
nal going back to the processor 
(which keeps the processor in a wait 
state), the -PHANTOM signal back 


Pin 
Number 


50 


Description 


Input/Output: open collector output from controller to 
НСА. Low level indicates a controller-to-HCA data 
transfer. This signal is qualified by -REQ. 


Command/Data: open collector output from controller 
to HCA indicating command or data on the data bus. 
Low level means command bytes. This signal is 
qualified by -REQ. 


Busy: open collector output from controller to HCA in- 
dicating a controller is ready to receive data ог сот: 
mand information from the HCA. High level means con- 
troller is ready for data. 


Message: open collector output from controller to HCA 
indicating that the current command is complete. (This 
signal is not used in our design.) 


Request: open collector output from controller to HCA 
to initiate controller-host handshaking sequence. 


Acknowledge: host-generated signal that is asserted 
active low in response to controller -REQ when the host 
is ready to receive or transmit data. In order to com- 
plete the handshake, the host adapter must send -ACK 
in response to each -REQ from the controller. 


Reset: host-generated signal, active low, that resets the 


controllers. This signal must remain low for at least 
100 nanoseconds. 

-SEL Select: host-generated signal, active low to initiate a 
command transaction to a controller. 


-DBO Data Bus O through 7: tristate input/output bus 
-DB1 to send data/command information from 

-DB2 the host to the controller or for the 

-DB3 host to receive data from the controller. 


-DB4 
-DB5 
-DB6 
-DB7 


Table 1: Signals and pin locations for the Shugart Associates Systems Interface 
(SASI) between the disk controller and the host computer adapter (HCA). 


to RAM (causing it not to respond), 
one phase of the system clock (PHI), 
and the Power On Clear signal (-POC 
or -RESET). 

In addition to supporting the 
PROM, it is also necessary to provide 
for data communication between the 
S-100 bus and the SASI ports on the 
HCA. There are two ways of doing 
this. One is to make the SASI ports 
appear as memory to the processor 
and use memory-mapped I/O to 
communicate with these ports. How- 
ever, this uses up memory space, and 
a better approach is to use the 1/О 
ports that are accessed by the 8080 IN 
and OUT instructions. This again 


calls for some address-decode logic to 
determine which port is selected and 
some combinational logic on the 
S-100-bus signals sINP and sOUT. 
These signals indicate whether data is 
to be written to or read from the par- 
ticular port selected; figure 2 shows 
generally how they are used in the 
HCA design. They are standard S-100 
signals, and a detailed description of 
their use and required characteristics 
can be found in any complete descrip- 
tion of the S-100 bus. 

In the logic design process, the 
block diagram shown in figure 2 is ex- 
panded to include the digital logic 
necessary to perform the functions in- 
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Figure 3: Diagram of the address- 


decode logic of the HCA. 


Power table applies to figures 4 and 5, as well. 
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Figure 4: Diagram showing how the PHANTOM signal and the memory wait state are generated in the HCA. 


Port Action 


Number 


READ 
WRITE 
READ 
WRITE 
READ 
WRITE 
READ 
WRITE 


Function 


reads SASI data onto S-100 data lines 
writes S-100 data to SASI data port 
returns four status bits on S-100 data lines 
generates SASI SELECT signal 

no action 

with data bit 5 set turns PROM on 

no action 

generates SASI RESET signal 


Table 2: //О port read/write functions of the host computer adapter (HCA), relay- 
| ing information between the S-100 bus and the disk controller. 


dicated in the diagram. Figures 3 
through 5 show the result of this ex- 
pansion. Figure 3 shows the address- 
decode logic and the S-100/SASI data 
bus buffering. Figure 4 shows how the 
PHANTOM signal and the memory 
wait state are generated, and figure 5 
shows the port-decode logic and the 
remainder of the system. 

The memory and port-address 
logic are set up so that the address of 
the PROM and the I/O ports are 
selectable using a set of switches on 
the HCA board. For the PROM, the 
upper five address bits are compared 
with a switch setting on the board 
and used to generate the MEMSEL 
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signal, which is used by the logic in 
figure 4 to generate -PRMENA to 
enable the PROM. Similarly, bits 2 
through 7 of the address are com- 
pared with switch settings on the 
HCA to determine if an I/O port on 
the HCA has been selected. If a match 
is found, IOSEL is asserted and bits 0 
and 1 are used to determine which of 
four possible I/O ports has actually 
been selected. At this point there are 
eight possible operations because 
each possible I/O port may be either 
read or written depending on the 
status of the sINP and sOUT signals 
on the S-100 bus. Table 2 shows the 
results of each of these eight possibili- 


WAIT—-STATE GENERATOR 


ties. If ports O or 1 (of the block of 
four selected I/O ports) are read, 
signals are generated that cause either 
SASI status or SASI data to be placed 
on the S-100 data bus. Reading ports 
2 or 3 does not cause anything to hap- 
pen. A write to port 1 generates a 
select signal at the SASI, and a write 


. to port O writes 8 bits of data from the 


S-100 bus to the SASI data port. A 
write to port 3 generates a -RST sig- 
nal at the SASI. Finally, a write to 
port 2 with data bit 5 set or reset 
enables or disables the PROM on the 
HCA. 

Figure 4 shows how the wait-state 
and the phantom-memory options 
are handled. When the memory is 
selected, the output of the flip-flop 
U10 is set low and remains low until 
the next transition of the PHI clock 
signal raises it. This sequence gen- 
erates the -pRDY signal, which is 
qualified by a switch setting. If the 
switch setting allows this signal to get 
to the S-100 bus, the result is a single 
wait state each time the PROM is 
selected, This allows use of PROM 
memory that would be too slow to 
respond to the high-speed Z80 pro- 
cessor boards on some S-100 systems. 
The upper portion of the figure also 


shows the combinational logic used 
to generate the PHANTOM signal. 
The PHANTOM signal is gener- 
ated whenever the PROM is selected, 
depending on the state of flip-flop 
(U10). This flip-flop enables genera- 
tion of the PHANTOM signal on 
receipt of the Power On Clear (-POC) 
signal and disables generation of 
PHANTOM when the host writes to 
port 2 of the four selected output 
ports with data bit 5 set. This whole 
operation is qualified by the switch 
on the board that either allows or dis- 
ables PROM operation. For systems 
that support phantom memory, the 
intended mode of operation is to have 
the Power On Clear signal (which is 
the hardware boot signal) enable the 
PROM and the generation of the 
PHANTOM signal. The bootstrap in 
the PROM would then run and load a 
loader program into RAM. The 
loader program would then load the 
CP/M operating system, and (as a 
final instruction before transferring 
control to the operating system) the 
loader program would write data to 


port 2 with data bit 5 reset to disable 
the PROM from memory. 

Figure 5 shows how this all comes 
together to perform the required 
HCA functions. For a PROM access, 
the upper five bits of the address, 
qualified as shown in figure 4, form 
the -PRMENA signal that enables the 
PROM. The lower eleven bits of the 
address are sent directly to the PROM 
to select the byte of data from the 
PROM that is to be read. This data is 
then placed on the 5-100 data bus 
using the tristate bus driver (U17). 

The way data and control informa- 
tion are transferred to and from the 
SASI depends on the particular por- 
tion of the SASI being addressed. The 
-RST and -SEL signals are generated 
by writing to ports 3 and О, respec- 
tively. The -ACK signal is automati- 
cally generated if -REQ is asserted 
any time data is read from or written 
to the SASI. The control information 
from the disk controller to the host 
computer is read by sending an IN in- 
struction to port 1. This places four 
bits of control information on the 
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S-100 data bus. The data portion of 
the SASI is addressed by reads and 
writes to port 0. A data write to port 
О latches the data off the S-100 bus 
(U8) and passes this data through the 
data bus driver (U9) to the SASI if it 
is enabled by the SASI I/O control 
line. Data is received from the SASI 
data bus by U13. When the HCA is 
driving the data bus, the latched data 
from the S-100 bus will be turned 
around through U9 and U13 and will 
be available if a read is directed to 
port 0. This state exists whenever a 
controller is not active on the SASI 
bus and is useful for verifying the 
HCA data paths. 

The next step in the design process 
is to take the logic diagrams shown in 
figures 3 through 5 and reduce them 
to a printed-circuit card that can be 
inserted in a standard S-100 bus 
100-pin socket. Because the S-100 bus 
is fixed, the only choice in this opera- 
tion is to decide how the HCA card 
will be physically connected to the 
disk controller card. For our con- 


troller card, this is done using a 
Text continued on page 319 
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Okidata MLB4S, same as ML84 but 
serial interface $1,099 
Okidata ML92, The newest! 80 col. 
160 CPS, friction/tracior feed, gra- 
phics, parallel interface... . S559 


Ohidgta MLB3, Fhe летін 160 | 


CRS, 136 cot, тело нет fred, 
bi-direciionsl, parelel .... 5809 


NEC 80234, 100 CPS, tment tet $ 
$4551 % 


tion iced, qeaohnics; parallel 


C. пећ Ғ-10 бегі елін 
40 CPS dastyaheot poraa STALL 
55 CPS dary heel fporale] $4,675 


TOLL-FREE 
Order Desk 


МЕС SPINWRITER 3550 
NEC's new ([eitersquality printer 
especially designed for the IBM PC, 
203 colurnns, auto proportiqna 
pace, justilication, bi-directional, 
350 words per min, S#ial. $1,995 


BROTHER MHR-1 
Lester quality сатумен printer 
15 CPS, bidirectional, friction feed, 
parollel interface. Super value S769 
Soria interface ....... 
a | er 


COMAEX CRIC 


Autoranging 
Digital Müldtimeter 
J Shon LCD wi 
оиго witht & нуп 


mubéntion. Fuld 
NUI Fg об 
| Volt B& Ohm wi 
104mm ACC 


Model Бк A440 
Spaik $85,850 
Above (anes 
plus beeper for 
continuity Mh, 


пийирлс уйш 
сі ut leads for 
mor ассит 

в, тамды TATEN RE, 
 Мімніні SK 6330 
سس‎ ie! 5129 0 


EASTERN ENTERPRISES; INC. 
2937 S. VAIL AVE., LOS ANGELES, CALIF. 90040 


(800)392-7081 
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Calil., Alaske, Hawai} 
. (213)725-3080 


| 
ComboPlus Cards 


ComboPlus cards offer a maximum of 6 features. User expandable parity 
memory from 64K to 256K and optional features can be added at a later 
date. Disk emulator (SuperDrive) and print spooler (SuperPrint) software 
programs are included with each card. 

Amount of memory installed on card.-«-.-.————- 64K 128К 192K 256K 
with one option (seria! or parallel port or clock)- $335 5447 $558 S669 
with two options (SP or SC, or PC} -- $375 S487 S598 S709 
with all options (serial, parallel ports & clock) --- S405 S517 5628 S739 


MegaPlus Cards 


MegaPlus cards offer a maximum of 8 features. User expandable parity 

memory from 64K to 512K. Serial port No. 1 and clock/calendar included 

with each card. Disk emulator & Print spoolerprograms are also included. 

Amount of memory installed on card -—-——--——-64K 128K 192K 256K 
w/ standard features indicated above $395 5506 $617 S728 
w/ either parallel or additional serial port No. 2- S435 S546 $6857 S868 
w/ both parallel and additional serial port No. 2-S465 S576 5787 5898 
MegaPak option for 512K expansion 3 


VO Plus Cards 
НО cards comes өлегіні port No. 1 ped elock/calendar ss rtandard features 
standard card wath em aerial port No. 1 & бескісзігеім. .,,..,, $145 
war ih pi tirer gare lea port or addi tons! were port Мә 2... 0.504 . $185 
woth both parallel part and additional uri pasto. 7... -.. 822% 


THE BUSINESS MANAGER™ | 

The most complete and affordable business package on tho 
market... with al the software and storage you ever wanted |... 
just plug. into your IBM PC and run your, ‘business ! 
ж Fully integrated Accounting System 

* GENERAL LEDGER 

* ACCOUNTS RECEIVABLE 

* BILLING 

& (INVENTORY CONTROL 

Ж ACCOUNTS PAYABLE 

t PAYROLL 

* Word Procesor - Perfect Werner тм 

* Spelling Checker - Perfect Sortie ™ 

t File Management - Perfect Filer ™ 

ж Elec. Spreadsheet - Perfect Caíc?" 
Ail programa saif prompting and 
menu-driven. All зај бага pra- 
installed an hard инк snd ready to 
ше, Мо more dakories and tadiaus 
рераг work. High іргесі operation. | 
AN ihitesre and hardware fully 
guaranteed and qupporind, 


BMB HARD DISK plus 

obove істегі software. $2,995 
(Reguers 12@Җ and perwer tuppiy? 
Power Supply [renuired}. .. $196 


ا 
E |‏ 


TELEX 
664477 


change without notice. 


MONITOR SALE 


*** GREEN SCREEN * * * 


Dynax GM-120, 12" green, 600 line, 
20 MHz. Very sharp looking. 
List $200.00 $129.00 

Taxan KG-12N, 12" green 800-dot, 
List $199.00. -..-4.» 9149.99 

Zenith ZVM121, 12" green, 15MHz 
List $139.00. $119.00 


+ х * AMBER SCREEN * * * 


Dynax AM121, 12” umber, 600-dot 
20 MHz. Excellent! 
List $250.00 А 
Тахап KA12N, 12" amber, 800-dot, 
List $205.00....„„.$150.00 


**** RGB COLOR * * * Ж 


Electrohome 13"', Hi res., 580 dot, 
16 colors, ре PC direct drive. 
List S975.0 7 

NEC JC1203 RGB Соїог. Ideal for 
IBM PC, 690 dots hi res. 2,000 
char. (8x8 dots). 

List $895.00 ! 
Cable: NEC to IBM PC... 519.00 
Princeton HX-12, 12” RGB color, 

designed with an NEC .31mm 

dot pitch color tube. Hi. res. 

690 dots. 80 char. x 25 lines. 

Identical IBM cabinet. Most 

pleasing & best price performan- 

ce monitor for your IBM PC, 

List 795... Bestbuy:SCALL 
Taxan RGBvision 1, 12", 380-dot, 18 

MHz. 2,000 char.(5x7 dots). 

List $399. 00 3 
Taxan RGBvison 11, 12'', 510-dot, 18 
MHz. 2,000 char (5x7 dots). 

List S599.00 
Taxan RGBvisionll], 12" 

18 MHz. 16 colors. 


, 630-dot, 


ІВМ Parsonal Computers 


А. БАК system unit & keyboard, 
two 320K drives & controller, 
color/graphic card. $2,850 


‚ 64K system unit & keyboard, 
two 320K drives & controller, 
IBM monochrome display & 
display/printer adapter. $3,225 
Other configurations available 


SOFTWARE FOR ІВМ РС. 


NEW! TK!Solver — by the inventor) 
of VisiCalc. A fantastic software 
that is so easy to use that requires 
no programming knowledge. lt can 
also produce table & graphs... .5249 


Spec | a a ea o 5250 5179 
Desktop Plan 3300 $229 
VisiDgx. а, р 5250 5189 
VisiFile 


VisiTrend/Plot 

SuperCalc . 

DOS 1.1,.... 23 

Basic Compiler 

Cobol Compiler $7089 S 
Fortran Compiler DOS $399 $320 


5% TANDON DRIVES 
The newest. IBM PC compatible. 
Installation instruction included, 
TM100-1A,SSDD 160K... 8178 
TM100- 2A, 0500 320K. , . $259 


To order, please send money order or cashier's check. Personal or company checks require 2-3 weeks to 
clear. Prices reflect 3% cash discount. Visa/Mastercard accepted. Shipping, insurance & handling charges 
are 3% of total order value by UPS Surface, 5% by UPS Air or Parcel Post. COD's requires 20% deposit. 
California residents add sales tax. No sales tax on out-of-state-orders, Prices & availability subject to 
We are no responsible for typesetting errors. Sene for catalog. j 
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"ANANAS NS SLIDELL LL 
Its True —We Did It ! 


We have met or have beaten most advertised prices. 
Don't be foolish. Buy Direct! 


= 
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NORTHSTAR 


ADVANTAGE | 
* 64K. ZBOA Operating 
' — System 
е 2 Quad Capacity Floppy 
Drives 


чр 


e Dot Graphics 144х144 

e Correspondence Quality 

e B Character Pitches 

• | Year Warranty 

e 8 Foreign Character Sets 

* Serial Interface Standard 
Model 910 200 Cps $1,329.00 


Mode! 920 340 Cps $1,889.00 


HORIZON e Business Graphics • Proportional Spacing » 8 Character Styles 
Software • 200 CPS Bi Directional • Color Optional 
* Multi User System а 12“ Green Phosphorus е SheetFeed » Graphics 
" LM "ане | = иели Prism 80 W/Sprint $899.00 
| Prism 80 Loaded W/Color $1,239.00 
adem DISC ление «созан | Prism 132 W/Sprint $1,039.00 


Super Super Super $2,495.00 super Super Super $2,619.00 Prism 132 Loaded W/Color $1,395.00 


ALTOS FRANKLIN OMNITEC TAXAN OKIDATA 
ZENITH HAYES VENTEL DIABLO OSBORNE ` ADDS 
TELEVIDEO NOVATION AMDEK NEC COMREX DEC . 
‘SANYO UDS BMC EPSON . DAISYW/RITER MANY OTHERS 


Everything in 


For FREE Information and Price Quotes Call: ашина MS 


products: 
« Computers 
x Р, = AS | • Modems 
| 7 e Printers 
di e Software 
In Arizona Call: * Monitors 
602-941-3191 LIBERTY | f — 
| CUR POP EUREN ы ee ы жы RU esu ЈЕРИНИ Ч | e Paper 
pes COMPUTER SALES |: 
(Май Order Only | а Office Fumiture 


Circle 231 on inquiry card. 
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Prices listed reflect a cash discount and are sub ject to change without notice. We welcome Certified and Cashiers Checks, Bank Wires and Money Orders. Allow 2 to 3 weeks for personal checks to 
clear. No C.O.D s. Product is subject to availability. Equipment is in factory seated boxes with manufacturer's warranty. There wil! be a restocking charge for returned merchandise Call first for an 
RMA number. Software not waranteed for suitability. No return of Software which has been opened. Add 296 for shipping charges (minimum $2.50]. 

ZÊDA n a requitered trademark of Ziog. inc 
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RT 200 
Ji-directional 

. =orms-Tractor. 
& For precise 
continuous form 
feeding. 


Rutishauser 
The Feeder World 
of Quality 


Portrait and landscape forms ~ Models for most 
letter quality printers - With or without interfaces - 
Electronically or mechanically controled - No 
operator adjustments required - Мо reverse 
platen motion required - High precision 
registration - UL-recognitions — Multi-part 
forms - No paper cassettes - Field 
proven - Envelope attachment – 
Any paper size up to 12" x 15" - 
Clip-on mounting - Complete 
control of paper and its path- 
way to print-mechanism! - 
Lightweight- The Single , 
Bin Cut Sheet Feeder Ж 


„ RS700 

ь Mechanical Sheet Feeder. 

Automatic feeder with mechanical control 
mechanism. No electronics required. 

‚ Driven forward by printer platen. 


RS 800 

Demand Sheet Feeder. 

Feeds sheets on command from an external 
interface. Compatible with RS 950. 


most in use - | u RS900 ^ озүн Products are available 

Swiss-made | Single Bin Sheet Feeder. ь for a wide variety of popular types 

quality ` Self-controlled automatic feeder with internal of Letter Quality Printers. 
electronics for universal application. 


The most widely used single bin feeder in AES - Anadex · Binder - 
the world. Brother - Centronics - 


Daisy Systems : 


FOH B3 1 18 950 Sinale Bin Sheet Feeder. 
ts from either of two . 
ı command from an ا‎ 
е. Direct control by | 
ronics. OEM supplie 
erface or custom inte 
асе available for 
selected nrinters 


Diablo: "I 
Data-Royal - 
Dataproducts : 
Facit - Fujitsu - 
НРІ · IBM-System 6 - 
Mannesmann Tally - NEC : 
Olympia - Qume - Ricoh ° T.A. - 
Santec - SCM · TEC/C. Itoh · Toshiba - 


Maybe | T | Walther - Wang - Xerox 
you didn't know | 
we offer such a large 
Family of Devices! 


; 1000 

Programmable Double Bin Sheet Feeder. Inde- 
yendent self-controlled feeding from two 
supply bins, with or without external elec- 
tronic commands. Several modes of 
operation including user programmable 
sheet selection and programmed 
platen motion sheet selection. 


RE 400 Front Feed Device. 
?rogrammed insertion 
Df single or multipart 
Ы. forms for precisely 
registered appli- 
cations - pre- 
printed 
forme.. 


% | | | | | е | ; > | Circle 486 on inquiry card. 


Rutishauser Data AG, Rhynerstrasse 9, 8712 Stafa, Switzerland 

Tel. (01) 926 4300, Tx. 875171 ruti ch 

Rutishauser of America, Inc., 9677 Wendell Road, Dallas, TX 75243, U.S.A., 
Tel. (214) 3439154, Tx. 730609 ruti dal - a subsidiary of Rutishauser Data AG 
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Photo 1: The host computer adapter (HCA) printed-circuit card. 


50-conductor ribbon cable, which is 
the SASI standard. Photo 1 shows the 
printed-circuit card that results. For 
anyone interested in building only 
one of these devices, the HCA could 
also be implemented on a wire-wrap 
card instead of a printed-circuit card. 


Power-Supply Characteristics 
The HCA board obtains its power 


Photo 


from the S-100 bus so the only ele- 
ments of the Winchester disk subsys- 
tem that require external power are 
the disk drive and the controller card. 
Both these devices require +5 and 
+12 volts (V) DC. Adding up the 
power requirements for both devices 
at both voltages results in total power 
requirements of about 1.5 amps at 
+12 V and about 3.0 amps at +5 V. 


2: The Miniscribe 54-inch Winchester disk assembly. 


Several options were available for 
providing this power. These included 
designing and constructing a power 
supply, buying a commercially avail- 
able linear supply, or finding a com- 
mercially available switching supply. 


Fortunately we were able to find a 


commercially available switching 
supply that provided 2.0 amps at 
+12 V and 3.0 amps at +5 V. This 
exactly fit our power requirements. 
Because it was a switching supply it 
was small enough physically that we 
could include it in a small enclosure 
with the disk drive and controller 
card, and the supply was relatively 
efficient so that power dissipation 
and cooling problems in the disk 
enclosure would be minimized. 


System Packaging 

Choosing the power supply com- 
pleted the overall design of the Win- 
chester disk subsystem. The only re- 
maining step was to devise a way to 
package the system. This was par- 
ticularly important due to the charac- 
teristics of the Winchester disk drive. 
Photo 2 shows the Miniscribe disk as 
it is delivered from the manufacturer. 
From this view it is apparent that the 
disk drive, as is true of all Winchester 
disk drives, is intended to be mounted 


April 1983 € BYTE Publications Inc 319 


in some type of enclosure. In fact it is 
even more important to install this 
disk in an enclosure than the photo 
would indicate, The disk is meant to 
be installed using the isolation points 
shown in the photo to isolate the disk 
mechanically from the rest of the sys- 
tem. These isolation points absorb 
high-frequency shocks occurring dur- 
ing handling that could result in dam- 
age to the very sensitive read/write 
head of the drive. Thus it is impera- 
tive to install the disk in an enclosure 
as soon as possible and to exercise ex- 
treme care in handling the disk prior 
to its installation. 

The controller card and the power 
supply we chose had dimensions that 
made it feasible to mount both these 
elements in the same enclosure as the 
disk drive. Photo 3 shows all these 
elements before assembly. We chose 
to mount this equipment in a box 7 
inches wide, 12 inches deep, and 7% 
inches tall. In our opinion, a box this 
size approached the median between 
having a small, compact system and 
still providing enough free space in 
the enclosure for adequate ventila- 
tion. 

The enclosure selected had a re- 
movable top, and photo 4 shows how 
these various components were 
mounted in the box. The disk drive 
was bolted to channels attached to 
the box. The controller card was at- 
tached to the bottom of the box using 
angle brackets, and the power supply 
was bolted directly to the bottom of 
the box. We constructed a cable har- 
ness to route electrical power from 
the power switch to the power supply 
and on to the disk drive and con- 
troller. Also we fabricated three rib- 
bon cables. One of these was used to 
connect the HCA to the controller 
board and the other two were used to 
connect the controller board to the 
disk drive. Photo 4 shows the instal- 
lation with all the cables in place. As 
the photo shows, the installation is 
still rather compact but has sufficient 
room for ventilation. 

One of the last but, from a reliabili- 
ty standpoint, one of the most impor- 
tant design considerations was to 
allow sufficient ventilation of the 
assembled product to prevent exces- 
sive heat buildup. Photo 5 shows 
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Photo 4: The completed disk-drive assembly. 


both the front and back of the 
assembled enclosure. We punched 
ventilation holes on the front of the 
enclosure and on the rear we included 
a ventilation fan to force air through 
the system. We then measured the ex- 
haust temperature of the air at the fan 
and measured the temperature inside 
the box during operation to assure 
ourselves that there were no hot spots 
in the box. The fact that we found no 
hot spots was not surprising because 
all the equipment in the enclosure is 
designed to be convectively cooled, 
and the fan we chose had a volume 
flow rate that replaced the air in the 
enclosure about 40 times every 
minute. The end result of the entire 


design operation was the set of hard- 
ware shown in photo 6, a forced-air 
enclosure containing the disk drive, 
controller, and power supply; an 
HCA card that plugs into an S-100 
backplane; and a 50-conductor rib- 
bon cable to connect these two ele- 
ments. 


Summary 

In this article we have described the 
design and construction of the hard- 
ware necessary to interface a Win- 
chester technology disk drive with an 
S-100 computer system. You should 
now have a detailed understanding of 
what is required to perform this type 
of integration, and with sufficient 
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perseverance you should be able to 
design and construct one of these sys- 
tems. Next month we will finish this 
series by describing the various soft- 
ware components that must be devel- 
oped to interface the hardware with 
the system. Specifically, we will 
cover how to write a BIOS that com- 
bines the BIOS for the existing 
peripherals on the system with a set 
of BIOS routines to handle the hard 
disk. We will also discuss how to 
write a relocatable bootstrap loader 
for the HCA PROM and discuss some 
of the methodology involved in test- 
ing and debugging the various hard- 
ware interfaces in the system. lil 


The Winchester disk-drive subsys- 
tem described in this series of articles is 
available as a completely assembled 
unit from ASC Associates of Lexington 
Park, Maryland. In addition to the 
5-100 version discussed, versions are 
also available for TRS-80 and Apple 
computers, The disk-drive systems for 
these computers use the same drive and 
controller hardware as the 5-100 ver- 
sion but use a different host computer 
adapter and interface software. Until a 
nationwide dealer distribution net- 
work is established, these systems will 
be available by mail order for $1995. 
To order or obtain further informa- 
tion, write to ASC Associates Inc., 
POB 615, Lexington Park, MD 20653, 
or phone (301) 863-6784. 


Photo 5: Ventilation details of the disk-drive assembly. 


Photo 6: The completed disk subsystem showing the drive assembly and the HCA printed-circuit card. 
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At the rate we're going, 
we'll have these pages 
filled by 2083. And by 
2084, people will be 
clamoring for the next 
Infocom creation. 
Wehate to disappoint our 
public. So we keep you waiting. 
Because while the software facto- 
ries are cranking out arcade game 
after arcade game, pulpy adven- 
ture after trite fantasy, we're 
writing and rewriting, honing and 
perfecting. Before a single person 
enters one of Infocom's worlds, 
it must be crafted intoaliving, | 
riveting, definitive experience. 


Judging from the public's reac- 
tion, it'S worth the wait. For 
instance, Creative Computing 
welcomed DEADLINE " as 
"thoroughly engrossing and real- 
istic," while a Softalk readers’ 
poll recently voted ZORK™ I and 
ZORK II the most popular adven- 
tures of 1981. 

Andnow, for the moment, your 
wait is over. ZORK III, your final 


step in the underground 
trilogy, and STARCROSS;" 
an exploration of a new 
Look at them up there, 
the little worlds of Infocom. As 
our universe expands, compan- 
then, they'll continue to stand 
alone as the best of all possible 
worlds. 


dimension in science fiction, 
ions will come to help fill that vast 


are ready for you. 
expanse of white space. Till 
55 Wheeler Street, Cambridge, MA 02138 


Infocom’s worlds are available for Apple® Atari? IBM, TRS-80? Commodore, NEC, Osborne, CP/M? and ПЕС.” 
Apple is a registered trademark of Apple Computer, Inc. Atari is a registered "trademark of Th Inc. TRS-80 is a E imer trademark of Tandy @aasdtation: 
CP/M is a registered trademark of Digital Research, Inc. DEC is atrademark of Digital Equipment Corporation. 


User's Column 


Terminal Solutions, 
Manual Madness, BASIC Bits, 
and Info Helpers 


Terminal concerns for Wordstar users, BASIC comments, and a 
bunch of useful utilities are reviewed at Chaos Manor. 


My Televideo (TVI) 950 terminal 
holds an ambiguous position here at 
Chaos Manor, I rather like it in some 
ways. However, I haven't got around 
to writing a program that will make 
use of all its reprogrammable keys, 
and it has all these extra (and nonre- 
programmable) "feature" keys that 
seemed so useful when I bought it, 
but which turn out to be worse than 
useless now that I have it. For exam- 
ple, not one text-editor program I 
know of can make use of the arrow 
keys. Worse, there's Back Tab. 

I find I'm not alone in my distaste 
for the Back Tab key on the Tele- 
video 950 terminal. It does nothing 
useful at all. I and many others keep 
hitting it instead of the Control key. 
For those not familiar with TVI ter- 
minals, Back Tab is just below Con- 
trol and outboard of Shift, optimally 
placed for being hit when it shouldn't 
be. It produces the sequence Escape I, 
which, depending on what you're do- 
ing at the time, can range from an- 
noying to disastrous. 
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Thus, sometimes I think I'll keep 
the 950, and other times I'm tempted 
to sell it. 

My friend and sometime associate 
Tony Pietsch has found a way for his 
WRITE text editor to distinguish be- 
tween an Escape sequence done by a 
human operator and one sent by a 
programmable key. I'm not sure how 
he does it. One way would be to use a 
timing test: Escape followed by some 
character is interpreted one way if the 
character comes almost immediately, 
as it will if it’s part of a sequence sent 
by the terminal, and another way if 
there’s an appreciable lag between the 
Escape and the following character. 

However Tony does it, his installa- 
tion of WRITE on the TVI converts 
the Back Tab key to something harm- 
less. That's certainly one possible 
solution, and somewhat less drastic 
than what I was tempted to do, which 
involved removing the key entirely. 
Of course, it works only when using 
the text editor, although I suppose I 
could use the same sort of trick in my 


CBIOS (customized basic input/out- 
put system) to intercept Back Tab's 
Escape I and turn it into, say, a 
mul... 


Good News for 
Wordstar/TVI Addicts 

Wordstar users now have available 
a very elegant way to get around 
Back Tab, while making use of all 
those lovely extra feature keys that 
made the TVI 950 so attractive whenI 
thought of buying it, and which 
turned out to be so useless once I 
brought it home. Wordtech Systems 
TV2000 Conversion will turn the TVI 
950 into an excellent Wordstar ter- 
minal. 

The Wordtech system consists of a 
new PROM (programmable read- 
only memory) that replaces the one 
that comes with the 950, a new set of 
key tops, and a label strip. It's easy 
enough to install, although getting 
the old PROM out and putting the 
new one in does involve opening up 
the terminal, and you'll want to be 


NO COMPROMISE ON P** 


ЏО TECHNOLOGY S-400/IEEE-696 PLUG-INS 


DUAL СРІВ-488 INTERFACE BOARD 


The Dual GPIB-488, is a Stand-Alone, independently controlled Dual 
Channel IEEE-488, 1978 Interface Controller. Interface Activity Modes 
such as Controller In-charge, Controller Assigned or Terminal Bus Slave 
and all Interface Functions, their Sub-Functions including Extended 
Functions, are handled by an On-Board 5M Hz Processor and DMA Con- 
troller. 500K Byte Data rates are easily achieved with minimum host 
processor overhead. 


Assembled and tested, P/N 52748-800-100 $650.00 


12-BIT A-D-A CONVERTER BOARD 


8 Channel A-D: 12 microsec. Conv. time, Programmable gain & Offset Voltage 
control, Diff./Single Voltage or Current Input. 

8 Channel D-A: 2 microsec. Settling time, Bipolar V / Unipolar | Output, Pro- 
grammable Reference levels, DUAL-PORTED Refresh RAM. 16 or 8-bit Data 
Transfers via Program 1/О or Memory Mapped 1/О, Extended Addressing and 
much more. 


Assembled and tested, P/N 52748-900-100 $430.00 


128K x 8 | 64K x 16 
CMOS STATIC RAM LENA 


TOP BOARD SUPPORT 
LOGIC AND 
32K x 8116 x 16 RAM 


BOTTOM BOARD 
96K x 8/ 48K x 16 RAM 


150 nsec. Access, 2716 compatible RAM devices, Ex- 
tended Addressing, Programmable wait cycles, Write pro- 
Battery back-up capability. No 
wait cycles with fast 16-Bit Processors. The module's 
"Piggy-back" arrangement provides high density @ low 
input power yielding an improved MTBF and space uti- 


tect and Bank select. 


lization. 


Assembled and tested, P/N 52748-650-128 $825.00 


*PERFORMANCE, POWER, PRICE 


New additions to our line of fine products are always on 
the drawing board. Please watch for the introduction of 


these new items as they become available. 


— —— — 
= co 


Calif. residents add 6 ж 96 sales tax, 
U.S. Domestic Price, F.O.B. Factory. 


Prices and Specifications subject to change without notice. 


MULTI-FUNCTION I/O BOARD 


Two Serial SYNC/ASYNC 
RS-232, TTL or Current 
Loop with XTAL con- 
trolled Dual Baud Rate 
Generator, Four Parallel 
Ports (Input, Output or 
Bi.), Three 16-Bit timers, 
8-level Interrupt Con- 
troller and large Proto 
area with +5V, + 12V 
for custom applications. 
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gaa and tested, 
P/N 52748-100-101 $325.00 


eNA BOARD KIT 


Can be used for wire- 
wrap or solder proto- 
typing projects. Comes 
complete with +5, 
+12V Regulators, Heat 
sinks, 2 Bus Bars, Filter 
Capacitors and Manual. 
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Kit P/N 52748-400 $59.95 


POST OFFICE BOX 2119 
CANYON COUNTRY, CA 91351 
(805) 252-7666 


CANYON COUNTRY 
CALIFORNIA 
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careful in handling the chips. Once 
that’s done, you pull off the old key 
tops and put in the new according to 
a chart provided by Wordtech. 

The Wordtech changes will be in- 
visible, and your T VI terminal won't 
seem to be changed until you enable it 
through an Escape sequence. Once 
that’s done, all the new key tops will 
apply. Back Tab, for example, 
becomes Block Menu or Control-K. 
All the other keys become useful also. 
The Wordtech rearrangement of the 
keyboard is not the one I would have 
designed, but then I'm not a Wordstar 
user, and thus might easily be 


mistaken. One thing’s for sure, the 
Wordtech arrangement is about a 
zillion times more convenient than 
the way the TVI keyboard comes. 

You can go back to regular TVI 
mode any time with a different 
Escape sequence. The key tops have 
the old function names as well as the 
new. 

The Wordtech scheme is an ex- 
cellent one, and I recommend it for all 
Wordstar users who have the TVI 950 
terminal. 

I've been talking to the people at 
Wordtech, and they claim they can 
make me a new PROM for the TVI 


FRANCHISE OPPORTUNITIES. 


IT'S 


NEVER BEEN 
A BETTER 
TIME! 


The computer industry is experi- 
encing a spectacular growth, by 
1990 it will become a 20 billion 
dollar industry. Computer retail- 
ing was one of the few industries 
not seriously effected by the 
recent economic crisis. 


Now...is a good time to consider 


a franchise opportunity with MicroAge, a leader in computer retail- 
ing. MicroAge has a proven “track record” with over thirty fran- 
chised stores throughout the United States and Canada. In an 
industry where experience is crucial, MicroAge has it, with six years 
computer retail experience and three years in franchising. It's just 


good sense to go with a leader. 


if you're committed to success in computer retailing, it's essential you 
evaluate the MICROAGE COMPUTER STORES Franchise opportu- 
nity. Investment: $130,000-$200,000. 

For detailed information about MicroAge "Franchise Opportunities," 
call (602) 968-3168 or write to: 


MicroAge Computer Stores Inc. 


1425 W. 12th Place 
Tempe, AZ 85281 


MicroAge 
compurer store 


"The Solution Store" 
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that will optimize it for WRITE and 
Wordmaster, which are the editors I 
use. I think 11 love that. 


Status Line Removal 

Several letters inform me that 
there’s a simple way to get rid of the 
TVI 950's status line: just go Escape р 
Escape f Space Space Space Carriage 
Return. (The case is important: that 
is, use lowercase g and f.) 

This certainly works, although I 
wasn't able to figure it out from the 
manual, I thank those who told me 
about it. 


Manual Trades, Part One 

There’s good news and bad news 
on the document front. The good 
news comes from Paul Brest of 
Pro/Tem Software who says, “In a 
review of Cardfile several months 
ago, you quite justly criticized the 
documentation. The review per- 
suaded me to rewrite the manual 
from scratch.” He enclosed a copy of 
the new manual. 

Cardfile is marketed by Digital 
Marketing, an organization whose 
distinctive logo shows up in a lot of 
places. In its own words, "Cardfile 
automatically stores, retrieves, and 
displays the sort of information 
typically kept in index card files— 
summaries of books and articles, 
notes, recipes, menus, catalogs of 
phonograph records, etc.” It does this 
in a complex way that’s made reason- 
ably transparent to the user. In my 
previous review I said I was favor- 
ably impressed by the program, but 
quite unhappy with the manual. 

That's fixed now. The new manual 
is very good. It tells what the pro- 
gram does and how to make it do 
that. There are plenty of examples, 
and it's clearly written. My only com- 
plaint is relatively trivial: unlike the 
previous manual, this one is not 
punched for storage in a 3-ring 
binder, and it’s a little too thick for 
my punch, while too thin to have its 
name оп the spine so it can be shelved 
by itself. 


Manual Trades, Part Two 

I really do like Digital Research and 
much of what it publishes, honest I 
do. That doesn’t stop me from trying 


Find great bargains in this list and reap the rewards: immediate availability, 24-hour express delivery, 
toll-free technical support. and special volume discounts. 


DATABASE LANGUAGES/ 
MANAGEMENT UTILITIES 
dBase II- | | С Ваѕіс- 
Ashton-Tate $ 475 | Р) Digital 
Condor П- Condor | "qp $ 125 
Computer Corp. $ 450 Не! d | M Basic- 
p in reducing our inventory. Pick up | 
Data 5tar-MicroPro . one of these specials and take advantage Cr Soft $ 279 
_ Call For Price of a great price! В 80- 
Easy Filer- Digital 
LUS $ 280 CROSSTALK Research $ 420 
VisiFile-VisiCorp $ 190 MicroStuf $120 | pm е , 
dBASE II Icro »oft 310 
SPREADSHEETS/ Ashton-Tate $475 = Т ре 
CALCULATORS SUPERCALC Sobel 68. 
Шын = | Sorcim Call For Price Micro: Sait $ 575 
VisiCale Ж... or Price | WORDMATE (IBM РС) | Pascal MT+- 
Visitor $ 195 From Softword Systems— Digital 
Cals EE HGP the professional’s choice in Research $ 425 
| С | IBM PC word processing. $495 PL-1 80- Digital 
all For Price R қ 420 
Multiplan- esearc Ф 
Micro Soft $ 225 Must? x cdita 
COMMUNICATIONS Milestone- Organic 
Emulink (IBM PC 3270) Software $ 245 
Micro a Corp $ 995 а” Т 
а у = $ 795  Visischedule-VisiCorp $ 245 
Crosstalk- Micro Stuf $ 120 an Plot- "a es ‚5 
ч upersort-MicroPro all For Price 
кайыбы аа iin Datebook-Organic Software $ 245 
WORD PROCESSING/SPELLING 
Wordmate-Softword Systems $ 495 MODEMS 
Wordstar-MicroPro Call For Price Hayes Micromodem II $ 279 
Mailmerge-MicroPro Call For Price Hayes Smartmodem 300 $ 212 
Wordstar/Mailmerge- PRINTERS 
MicroPro Call For Price Epson MX80 FT $ 555 
Spellbinder- Lexisoft $ 295 Epson MX100 FT $ 745 
Easywriter II-I.U.S. $ 265 IDS Prism 80 $1335 
The Final Word-Mark of the Unicorn $ 245 Okidata 82A $ 439 
Select w/Superspell-Select Info. Okidata 83A $ 705 
Sytems $ 395 NEC 3550 33cps wp $1900 


Call toll-free 800-328-2260 
(In Minnesota, 612-544-3615) 


American Express € MasterCard € VISA 


3.5% surcharge on all credit orders. 
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Purchase orders accepted from corporate accounts. All orders are shipped UPS. 
$3 shippingcharge on software items. 2% shipping charge on hardware ttems. 
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DATASOURCE SYSTEMS MARKETING CORP 
1660 South Highway 100, Minneapolis, MN 55416 
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to change its documentation habits, 
which aren't very good. 

Example. The other day I decided 
to put random-access files into my 
Minimum Data Base (MDB), which is 
written in CBASIC апа СВ-80. 
CBASIC pseudocompiles to an in- 
termediate code that is then inter- 
preted a line at a time; CB-80 com- 
piles to true 8080 machine code. They 
aren't the same language, but they 
don't differ by much. If you're 
careful, programs will compile in 
both. CBASIC will run under CP/M 
1.4; CB-80 needs 2.2 or later. MDB is 
a little do-all program that I use for 
Christmas cards, menus, and all 
kinds of odd jobs. 

I haven't done much CB-80 file- 
management programming for a 
while, so I thought I'd read the 
manual as a refresher. After all, the 
CBASIC manual had taught me 
enough about random-access files to 
allow me to write the accounting pro- 
gram I use, and what I had in mind 
for the MDB wasn't anywhere near 
that complicated. Because I was going 


DEVELOPMENT HARDWARE /SOFTWARE 
GTEK MODEL 7128 EPROM PROGRAMMER 


to work primarily in CB-80, I took 
out that manual and turned to the 
index. 

No entry for "random access." 
None for "sequential" either. 

І began to splutter. “Now wait a 
minute!” I yelled, causing my assis- 
tant, two of the boys, and the dog to 
come running in to see what was 
wrong. There had to be random- 
access files in CB-80. I know there 
are, because the POST program that 
takes my journals and posts them into 
ledgers, although written originally in 
CBASIC, compiles and runs fine 
under CB-80; and each of those ledger 
pages is a random-access file. 

Nothing for it but to scan the table 
of contents, which I did. Nothing on 
file types at all. Best to read the whole 
chapter, then. In the opening 
paragraphs on “File Description" 


there is a brief discussion of "fixed" 
and "stream" files. It is terse to the 
point of uselessness. 

The remaining 13 pages on files are 
much the same: if you can understand 
what's said there, you already know 


RadioShackTRS-80's 


ө Microprocessor based intelligence for ease of 
use and interface, You send the data, the 
7128 takes care of the rest, 
RS-232 interface and ASCII data formats 
make the 7128 compatible with virtually 
any computer with an RS-232 serial inter- 
face port. 
Auto-select baud rate, 
Use with or without handshaking. 
Bidirectional Xon/Xoff supported. 
CTS/DTR supported. 
Devices supported as of DEC 82. 
NMOS NMOS CMOS EEPROM  MPU'S 
27C16 
27C32 
C6716 
27C64 


Read pin compatible ROMS also. 
Automatic use of proper program voltage 
based on type selected. 
Menu driven eprom type selection, no per- 
sonality modules required, 
(40 pin devices require adapter) 

NTEL, Motorola and MCS-86, Hex formats. 
Soit facility f for 16 bit data-paths. Read, pro- 
gram, and formatted list commands also, 
Interupt driven type ahead, program and 
verify real time while sending data, 
Program single byte, block, or whole eprom. 
Intelligent diagnostics discern between 
eprom which is bad and one which merely 
needs erasing, 


СТЕК w. 
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Waveland, Mississippi 39576 


Verify erasure and compare commands. 
Busy light indicates when power is being ap- 
plies to program socket. 
Complete with TEXTOOL zero insertion 
force socket and integra! 120 VAC power 
supply. (240 VAC/50H2 унин also) 
High Performance/Cost rati 

eee Model 7128 PRICE $389.00 eee 


MODEL 7128 SOCKET ADAPTERS 

MODEL 481 allows prcgramming of 8748, 

8749, 8741, 8742 single chip processors, 
Price $98.00 


MODEL 511 allows programming the 8751, 
Intel's high powered single chip processor. 
Price $174.00 
MODEL 755 allows programming the 
8755 ЕРНОМЛО chip 
Price $135.00 


MODEL 7128/24 - budget version of the 
7128. Supports 24 pin parts thru 32K only. 
Upgradable to full 7128 capacity. 

Price $289.00 


Non-expandable, very low cost models avail- 
able for specific devices. 

MODEL 7128-L 1 for 2716 only $149.00 
MODEL 7128-L2 for 2732 only $179.00 


Also available from stock: 

Eprom Erasers UVP model ОЕ-4 . . $78.00 
Avocet Systems Cross Assemblers $200.00 
RS-232 Cable Assemblies $25. 
Programmable Devices 

Complete development systems . $3240. бо 


Post Office Box 289 
(601) 467-8048 


Circle 183 on Inquiry card. 


YOU CAN SAVE money when you buy Radio Shack TRS-80 Com- 
puters from Pan American Electronics. Pan American Elec- 
tronics went into business in 1976 and led the way in bringing con- 
sumers original Radio Shack TRS-80 Computers at reduced prices. 

NO other company has done it longer. 

NO other company has done it better and 

NO other company sells them for less. 


Pan American 
Electronics 


TOLL FREE NUMBER 800/531-7466 


1117 Conway Avenue * Department B 
Mission, Texas 78572 
Phone: 512/581-2766 
Telex Number 767339 


TM — Trademark of Tandy Corporation 


at least that much about the subject. 
If you don't know what's going on, 
you won't learn it from that stupid 
manual. Perhaps that's an overstate- 
ment, but not by much. 

The old CBASIC manual, pub- 
lished before Digital Research bought 
out Gordon Eubanks and his Com- 
piler Systems company, had more 
than 20 pages on files, including an 
excellent section called "Program- 
ming with Files" that explicitly dis- 
cussed the differences between "se- 
quential" and "random-access" files, 
and explained precisely how "random 
access" worked. Example: 


Randomly accessed records must use 
the fixed [record length] organization. 
CBASIC locates each record on a ran- 
domly accessed file by taking the 
relative record number specified in the 
program, subtracting one from the 
number, and multiplying it by the 
length of a record, The result is the 
byte displacement of the record 
measured from the beginning of the 
file. If the records were of varying 
length, the displacement could not be 
calculated in this manner. 


Full Line 
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Unsurpassed luxury in the Middle East... 
that’s the Sheraton style 


The Sheraton style is providing today’s traveller with the utmost in luxury throughout the Middle East 
From state of the art business facilities and luxurious rooms, to exquisite cuisine and a tradition of fine service 
and hospitality. So on your next trip, come experience Sheraton's style in the Middle East. 
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Cairo Sheraton —Sheraton is your business and pleasure headquarters in the city of Cairo. Enjoy outstanding service, a 
variety of oriental and Middle Eastern cuisine, outdoor pool and top of the line business facilities. 
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Al-Badr Jeddah Sheraton—Luxury styled to today’s businessman. Centrally located to diplomatic and commercial centers. 
Enjoy our glass domed pool, health club and the ambiance of our elegant restaurants. 
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Montazah Sheraton-Alexandria—the newest hotel in Montazah, situated on the clear blue waters of the Mediterranean. 

Sheraton's luxury offers excellent meeting facilities and an outstanding choice of international cuisine. 
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Hellopolls Sheraton. Iri Cairo's most fashionable suburb, convenient to downtown, airport and historical sites. Expenence 
the atmosphere in our variety of international restaurants, exciting lobby (S) lounge and excellent business facilities 


Sheraton | 8003253535 
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STOCK-FOCUS 

Find out how low is low and how high is high. 
Using capital structure and performance data, Stock- 
focus objectively calculates the underlying value of a 
stock, The sysiem was first developed by the manage- 
ment science department of a major money center 
bank, and is now in use by investment advisors, frust 
companies and brokerage houses. On your screen, 
Stock-focus will plot an estimate of lowest value, highest 
value and the current price., You then decide what to 
buy, sell or hold. 


THE FOCUS TECHNIQUE 

FOCUS is: CENTENNIAL SOFTWARE's new 
approach to Program Architecture, providing a nat- 
ural interaction between microcomputers and users. 
It provides worksheet siyle input screens, free access 
to all program segments, and the ability to com- 


COMPUTER MEMORY-K 
IBM PC 64 
Apple (plus) ІІ 48 
TRS-80 I 48 
TRS-80 II 64 
TRS-80 Ill 48 


ALL PROGRAMS IN DISK BASIC 


NAME 
ADDRESS 


ACCOUNT # 


ІВМ is a trademark of ІВМ, Appla is a trademark of Apple Computer Corp., TRS-80 is a trademark of Tandy Corporation. 
— aa وہ ت‎ a ٠ کے‎ С 


ORDER NOW! FILL IN OR CALL B00-525-2003 (Toll Free) 


PROGRAM NAME. COMPUTER Nd MEMORY |. 
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INVESTMENT ANALYSIS 
FROM CENTENNIAL 


CENTENNIAL SOFTWARE / 410 17TH ST. SUITE 1375 / DENVER, СО В0202/ (303) 595-9193 


REAL-FOCUS 

Exhaustively analyze potential real estate invest- 
ments using the Wharton School's approach to real 
estate analysis. [n minutes you can project profit, cosis, 
and IRR for any project over а 10 year period. Real- 
focus accounts for amortization, debt, income, operat- 
ing expenses, taxes, depreciation, and cash flows for 
both after-tax holding and the results of sale. With 
Real-focus you can analyze any polential investment 
from a single building project to a complex time- phased 
planned unit development. 


bine individual results files for portfolio analysis. You 
also receive a usable reference manual, menu helps, 
a program 4 multiple report formats and spool- 
ing. With our US technique even the most com- 
plex programs are versatile and easy to use. 


REAL-FOCUS STOCK-FOCUS 
$179.00 $189.00 
149.00 159.00 
149.00 159.00 
179.00 189.00 
149.00 159.00 


PHONE # 
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“HARDWARE / SOFTWARE - WHOLESALE! 


Purchase your Hardware and Software directly from an OEM/ Systems Integrator. Take advantage of our buying power! We stock a lull line of Board 
Level Components, Software, and Peripherals. Call for your needs. We 'il give you the Lowest Prices, and the Technical Support and Know-How we 
а arequickty becoming well-known for. Satisfied Customers Nationwide! The Nation's Custom Systems House for Business, Education, Science. 


SOME OF OUR CURRENT SUPER-SPECIALS 


IMMEDIATE 
DELIVERY! 


MICROSOFT MBASIC - 8" CP/M - $199 


MICROPRO WORDSTAR - 8" CP/M- $259 


MORROW MICRO DECISION то 
1 DRIVE -9819 2DRIVE-$1149 2DSDRIVE-$1299 


TERMINAL: 9499 
© ASHTONTATE dBASE Il $459 
« WYSE IOO TERMINAL- $769 


MITSUBISHI DSDD 8" DRIVES - FULL OR HALF HEIGHT - $4.49 (THE BEST) 


SIEMENS SSDD 8" DRIVES-$239 • 


OKIDATA 82 - $419 / 83 - $679 / 84-51029 


BOARDS/SYSTEMS COMPUPRO CUSTOM BUILT BUSINESS SYSTEMS 


LIMITED SPECIAL: SYSTEM 816A - $4395 


M-DRIVE CP/M - 128K - $959 9 
8085/88 -$319 е 8086/87 - $519 e 
ІМТЕВРАСЕАТОВ 2 - $199 е 

ВАМ 17 (12 МНХ) - $359 œ 

ENCLOSE 2- DESK - $659/RACK - $699 . 


INTERFACER 3-5 - $449/3-8 - $519 © 
RAM 16(12 MHZ)-$399 • 


8 16B - 55595 816C - $7195 
DISK 1 W/CP/M - $489 ә M-DRIVE Н - $1395 
CPU-7-5229 œ ODISK1-$369 DISK 2- $599 


INTERFACER 4 - $279 
SYSTEM SUPPORT 1 - $309 
RAM 21 - $849 е CPU 68K - $519 


CP/M-$149 e CP/M 86- $259 e MP/M8-16-%$769 e HARDDISKS, CABLES, ETC. - CALL US! 


* SIEMENS DUAL 8” 5500 SUBSYSTEM - $699 MITSUBISHI DUAL 8" 0500 SUBSYSTEM - $1099 w/a Cabling) 
20 MEG FUJITSU HARD OISK SUBSYSTEM W/ DISK 2, BIOS, &ALL CABLING - $3199 


J WE ARE THE LARGEST IN THE CUSTOM CONFIGURATION OF COMPLETE STATE-OF-THE-ART S-100 
SYSTEMS, AT PACKAGE PRICING, WITH INTEGRATION, BURN-IN & PROGRAMMING. WE CUSTOM BUILD 
COMPUPRO SYSTEMS/HARD DISK SYSTEMS FOR BUSINESS APPLICATIONS. 


WE NOW FEATURE A SPECIAL LEASE/OPTION AND FINANCING ON BUSINESS SYSTEMS - CALL! 
» WOW! ss SPECIALS $$ GOOD THROUGH MONTH END. As supplies last. Rainchecks may be given if possible. Cash Sales Ошу! ш 


CUSTOM COMPUTER TECHNOLOGY 


1 CRAFTSMAN COURT, BOX 4160, SEDONA, ARIZONA, 86340 (602) 282-6299 


PRICES 8 AVAILABILITY SUBJECT TO CHANGE ALL PROOUCTS NEW. ANO CARRY FULL MANUFACTURER'S WARRANTEES. CALL FOR 
CATALOG. FREE TECHNICAL HELP TO ANYONE. WE CAN CONFIGURE BOARDS & SOFTWARE FOR YOUR SYSTEM. PLUG-IN &GO. AZ RESIDENTS y 


AOO APPLICABLE SALES TAX 


CP/M® DIGITAL RESEARCH 
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And so forth. That's informative. 
The result was that way back when 1 
began playing with small computers, 
I was able to create a pretty sophisti- 
cated accounting program, because 
the CBASIC manual told me some- 
thing about the language, and said it 
in comprehensible terms. 

None of that is in the CB-80 
manual. Now true: the CB-80 manual 
calls itself a “Reference Manual,” 
meaning, I suppose, that it's the user's 
responsibility to get his or her own 
primer. This is not, in my judgment, 
a sane marketing strategy. Whatever 
the relative merits of CB-80 and 
Pascal—and I am prepared to defend 
CB-80 as a real candidate for the 
beginner's microcomputer language 
of the future—there's no contest if 
you can't learn one of the languages. 

Adding insult to it all, at the bot- 
tom of every page is the silly phrase, 
"All Information Presented Here is 
Proprietary to Digital Research." The 
constant repetition of this meaning- 
less pomposity would be irritating 
enough if the information were more 
comprehensible, but given what you 
actually get it's doubly so. 

I'd strongly advise Digital Research 
to generate a good beginner's manual 
for CB-80. The language, with fea- 
tures like true local variables, 
parameter passing, functions that can 
serve as true "procedures" and can be 
called by name, etc., is far too good 
to be restricted to experts. Flash: 
there have been reforms at Digital. 
More next month. 


Free BASIC and PBASIC 

My October 1982 column gener- 
ated a lot of mail, some angry and 
some thoughtful, by quoting com- 
puter expert Edsger Dijkstra: 


It is practically impossible to teach 
good programming to students that 
have had a prior exposure to BASIC; 
as potential programmers they are 
mentally mutilated beyond hope of 
regeneration. 


Now I don't believe that; not only 
can people whose first computer ex- 
perience was BASIC programming 


learn to write good code in other lan- 
guages, but some good programs are 
written in BASIC itself. By a "good" 
program, I mean one that does some- 
thing useful, is easily used, and can be 
updated and maintained; and I con- 
tend that Minimum Data Base and 
my Accounting Package both meet 
those criteria. (I don't say there aren't 
better programs; only that for me 
these are good enough.) 

However, Dijkstra, whose paper 
"GOTO Seen Harmful” was one of 
the primary works that began the 
structured-code movement, has a 
valid point. BASIC, especially its 
early versions, encouraged  "spa- 
ghetti" code, and many older BASIC 
programs expire in an impenetrable 
fog of GOTO statements. No one, in- 
cluding the original programmer, has 
any idea of what's going on, or why, 
and it's very easy to write that sort of 
horror in BASIC. 

Several possible solutions to this 
problem are available. One is to give 
up BASIC; an idea that has many ad- 
vocates among my readers. Unfortu- 
nately, there's no agreement on what 
to put in its place. Pascal, Logo, 
various assemblers, FORTRAN and 
RATFOR, C, PL/I, FORTH, and 
LISP all have their (very vocal) ad- 
vocates. Moreover, a lot of people 
out there have BASIC and don’t want 
it to go to waste. 

Another possibility is to change 
BASICs. CBASIC was a start. Its 
compiled successor CB-80 is a more 
obvious candidate; indeed, CB-80 has 


nearly all the structured features of } 


Pascal. However, CB-80 is expensive, 
and, as I noted above, the introduc- 
tory manuals leave something to be 
desired; while CBASIC is slow. For 
files programming these versions 
have another disadvantage: not only 
are they slower than Microsoft's 
MBASIC, but their files take up con- 
siderably more disk space. That used 
to be more important than it is now in 
these days of megabyte floppies, but 
it can still be significant if you havea 
machine with limited disk capacity 
such as an Osborne. 

Furthermore, there are a lot of ad- 
vantages to using an interpreted lan- 
guage like Microsoft MBASIC. Inter- 
preted languages make programming 
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BABY BLUE ” 


THE "PLUG IN" SOLUTION TO SOFTWARE 


FOR THE IBM PERSONAL COMPUTER 
(AND SOME PC COMPATIBLES) 
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If you are looking tor software... . BABY BLUE" is the solution! 
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e Display and edit 
multiple files simul- 
taneously on a split 
screen 
e Program-generated 
indexes, footnotes and 
table of contents 
e Supports all printers 
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“Clearly one of » Total user customization 
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Software Retailing, February 1983 
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simpler; you can check out your code 
a little at a time and trace the pro- 
gram operation. It's especially nice if 
you can then compile it to increase 
program operation speed, as you can 
with Microsofts BASCOM. A lot of 
people have MBASIC; perhaps 
theres a way to structure programs 
while still using it? 

Which brings us to the third possi- 
bility, given in Richard Mateosian's 
excellent book Inside Basic Games. 
Far from just a book on games (al- 
though it is that, and quite good, 
too), this book is a darned good 
lesson in programming technique. 

Early in the book, Mateosian in- 
troduces what he calls "Free BASIC." 
This isn't really a language; it is what 
my mad friend used to call a meta- 
language description of a program. 
Free BASIC uses an exact syntax and 
includes most of the constructs re- 
quired for structured programming: 
IF. . . THEN. . .ELSE, DO. . WHILE, 
DO. . . UNTIL, and CASE. The pro- 
grams Mateosian uses as illustrations 
are all "top-down" structured, and in 


his discussions of how to program he 
emphasizes the techniques of top- 
down programming, introducing 
concepts such as "stubs" (dummy 
subroutines for checking program 
logic). If all BASIC programs were 
first written in Free BASIC before 
translation to regular BASIC, there 
would be a great deal less criticism of 
the BASIC language. 

Alas, though, there is no such thing 
as Free BASIC; that is, unlike RAT- 
FOR, for which there is an actual 
preprocessor that translates top- 
down structured code into standard 
FORTRAN, there is no Free BASIC 
program; the "language" exists only 
in concept, and once you've written 
your program in Free BASIC you 
must hand-translate it into actual 
code. I agree with Mateosian that 
using Free BASIC is an excellent idea 
and to be recommended; but I am 
also certain that, like many good 
ideas, it's not likely to be adopted. 
That shouldn't stop beginning pro- 
grammers from reading his book, 
though. 


Another possibility is PBASIC. 
This is an actual preprocessor that 
takes structured code and turns it into 
Microsoft MBASIC. 

PBASIC allows unlimited com- 
ments, "pretty printing" with inden- 
tation to increase readability, 
alphabetic labels for subroutines, 
code without line numbers, local 
variables and parameter passing, and 
the like. It also makes "chaining" pro- 
grams easier: that is, programs can 
call other programs as subroutines. 
Finally, PBASIC has simplified 
methods for creating and maintaining 
a library of subroutines and in- 
cluding them in new programs as 
needed. 

Bruce Tonkin, PBASIC's creator, is 
convinced that PBASIC is much bet- 
ter than both CBASIC and CB-80. He 
may well be right about CBASIC. 
PBASIC is a compiler rather than an 
interpreter, of course, and thus has 
some inherent problems; but it com- 
piles into interpretive MBASIC, 
which is usually easier to debug. 

I don't think I agree about CB-80, 
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PRINTS LIKE A DAISY...COSTS LIKE A MATRIX. 


Integral Data Systems introduces the spacing, text justification and, of course, 
only low-cost dot matrix printer on the software compatibility with our more 
market that features Maisey™ printing. expensive Prism Printer™ line. 
Maisey printing is a technique that The Microprism Printer is the 
allows you to produce correspondence- perfect system mate that can handle 
quality text approaching that of more all of your printing requirements. . . 
expensive daisy -wheel printers, but at it's the best of both worlds. So if 
much faster speeds. you've been waiting for the price of 
How fast? With Microprism Printer’s™ daisy-wheel printers to come down, 
dual speed capability, you can output or the quality of dot matrix to go up, 
at 7ocps in correspondence-quality now is the time to check out the 
and 110cps in high-speed data mode. exciting new Microprism Printer from 
And it also features sharp, high-density Integral Data Systems. 
graphics in an 84 x 84 dpi format. Stop in at your local dealer today 
You'll get cleaner, crisper output and ask for a demonstration. If you 


need the name of the dealer nearest 
you, call us toll-free at (800)258-1386. 
Or write Integral Data Systems, 
Milford, NH 03055. 


than you ever thought possible in a 
single pass. 

Other standard features of the 
Microprism include proportional 
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Microprism Printer, Prism Printer and Maisey 
are registered trademarks of Integral Data Systems, 
Milford, NH. 
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which has excellent structured fea- 
tures. No matter. Anyone who has 
Microsoft BASIC Version 5.2 or later 
should get PBASIC, whether or not 
they intend to get CB-80 or CBASIC. 
PBASIC isn't perfect, but it's more 
than worth its price to anyone who 
intends writing Microsoft BASIC pro- 
grams. 

PBASIC comes with a very good 
library of callable subroutines, such 
as "CALLPROG" that will actually 
chain to another program, a set of 
alphabetic and numeric conversions, 
uppercase and lowercase converters, 
and so forth. 

There are a couple of problems. 
First, PBASIC doesn't have all the 
structured concepts of Free BASIC. 
It's another dialect. Because it's a pre- 
processor, it can't get inside Micro- 
soft MBASIC and make fundamental 
changes; the result is that there are 
some costs. For example, there aren't 
any real local variables; PBASIC 
keeps track of variables internal to 
subroutines and procedures and 
doesn't allow their names to be used 
outside the subroutine, but it can't do 
more than that. They're still global 
variables, and you can have problems 
with nested subroutines if you're not 
careful. 

Finally, the documentation isn't all 
that clear. You'd want to be pretty 
familiar with BASIC before tackling 
the PBASIC manual. It does have a 
good index, and there are examples; 
it's not that formidable. 

PBASIC is mostly compatible with 
BASCOM, the Microsoft BASIC 
compiler. You can write PBASIC pro- 
grams with any text editor that uses 
Carriage Return-Linefeed pairs as 
newline characters and doesn't set 
the eighth bit. (Wordstar in nondocu- 
ment mode is fine; so is Wordmaster. 
WRITE and Electric Pencil will re- 
quire a simple conversion program; a 
suitable converter is available along 
with a lot of other useful stuff on 
CP/M Utility Disk One from Work- 
man and Associates.) 

If you do much programming in 
Microsoft BASIC, I recommend that 
you get PBASIC. If you're just learn- 
ing, I recommend that you get Mateo- 
sian's Inside Basic Games and read 
about Free BASIC, then get PBASIC. 


PBASIC is available in standard 
8-inch CP/M format directly from 
the author; it can also be obtained in 
Osborne, Otrona, KayComp II, and 
(possibly) other formats from Work- 
man and Associates. Osborne users, 
with their limited disk space, should 
find PBASIC especially valuable, 
because Microsoft MBASIC packs 
random-access disk files into about 60 
percent of the space required by 
CBASIC.' Do understand that 
PBASIC is not a stand-alone lan- 
guage; you must have Microsoft 
BASIC 5.2 or later to make any use of 
it. 


Active Trace 

Another extremely useful program 
for Microsoft BASIC users is Active 
Trace, by an outfit known as The 
Data Works. Active Trace is distrib- 
uted by Digital Marketing. 

Three major programs are included 
in Active Trace: VREF, which makes 
an alphabetized cross-reference table 
of variables in an MBASIC program; 
GOREF, which makes a map of every 
line called by GOTO or GOSUB; and 
SCOPE, which runs with the pro- 
gram much like TRON (the built-in 
trace utility within MBASIC), but 
which outputs not only line numbers 
but variable values as the program 
runs. 

These programs were written in 
Microsoft BASIC, but the source 
code is not provided. They have been 
compiled with Microsoft's BASCOM, 
and both the linked (.COM) versions 
and the BRUN versions (which re- 
quire that you have Microsoft's 
BRUN run-time package, not pro- 
vided with Active Trace) are included 
on the disk. 

The documentation is good, if a bit 
disorganized. It contains examples, a 
tutorial, and a rambling essay on 
structured programming and рго- 
gram philosophy. I had no problems 
understanding it, but some of the stu- 
dents here required help. They didn't 
need much help, but the documents 
would be improved by testing with 
high school or undergraduate begin- 
ning programmers, I've got a class of 
Boy Scouts working on the Computer 
Merit Badge meeting here in a couple 
of weeks, and I'll try to note down 
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ү 


BENCHMARK 
[ 32 | 39 [oss _ 


General sort functions 
Search and replace 
Document recal 


e 2 megabit/sec. 

e CSMA 

e Guaranteed message service 
e CP/M compatible 


2.2 


Upgrade your existing 

| . S-100 system tODISC-LESS 
e "Ram-Disc 256" 
e "Hom-Disc" with 


` CP/M 22 in ROM e Turbodos compatible 
| e All software included e 5-100 single board design 
$4295.00 $950.00 
Complete single-user 


DISC-LESS Board Set with 
CP/M 2.2 in ROM 

° Z-80A CPU (SBC-200) 

e 256K bank select RAM (XRAM III) 


e Single board controller handles 
four 5%” or 8" drives, any mix 
(Versafloppy 11) 


e “Ram-Disc 256" 


| UnderDISC-LESS 
| operation networks use the 
|, "Ram-Disc"' as local 


| on-line cachestorage for 
non-stop computing. 


e "Rom-Disc" with CP/M 3.0Single-User 
CP/M 2.2 in ROM Board Set 
$2750.00 e SBC-200 


e Bank select XRAM II 
64K or 256K" 


e Versafloppy Il 


e CP/M 3.0 bank select 
with documentation 


Now, add the DISC-LESS 
network controllerto existing 
S-100 systems and convert 
tonetworkoperation quickly 
and easily. 


$925.00 
e Base band coax "Systems with 256K RAM, 
e Broad band coax $1295.00 


The 


DISC-LESS 
approach 
to $-100 


architecture 
Япсгеавев 


system 
performance 
so well that 
we guarantee 
satisfaction. 


Turbodos Single-User 

Board Set 

e SBC-200 

e Bank select XRAM 111 64K 

e Versafloppy Il 

e Turbodos with documentation 
$1295.00 

Versafloppy 11 


Disc Controller 
e CP/M 3.0 bank select FREE 


Complete S-100 
DISC-LESS System 
e | ow profile system design 
e CPU, 64K RAM, floppy controller 
e "Ram-Disc 256" 
e "Rom-Disc" with 
CP/M 2.2 in ROM 
e Qume Model 102 video terminal 
e Single 5%" or 8" floppy drive 
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VisiCalc was a swell idea 
for then. 


The next generation. First generation electronic 
worksheets were a good idea. They were early software 
management tools that could eliminate a lot of hours 
with a spreadsheet, calculator, pencil and eraser. Enter 
Multiplan, the next generation electronic worksheet 
that's as easy to use as it is useful. 

Make comparisons. Compare Multiplan to any of 

the earlier electronic worksheets. We've given you some 
"prompts" above. 

Compare learning time. Multiplan's tutorial book brings 
you up to speed. Fast. But Multiplan doesn't stop there. 
Multiplan's On-line Reference Guide gives you instant 
help if you have questions. It knows where you are in 
Multiplan and offers information related to your problem, 
right on the screen. 

Compare ease of use. All Multiplan prompts are 

full length words or phrases. And Multiplan provides 
"naming; the ability to assign a plain English name to any 


"Based on features in releases VC-202BO-AP2 and VC- 156Y0-IBM 
of VisiCalc on the Apple Il and IBM-PC respectively. 


cell or area. "Gross Profit = Sales— Cost" rather than 
"AA44—AZ23—BK154." Which means you can work 
more intuitively. And faster. 

Compare utility. Multiplan lets you link related work- 
sheets so that information is transferred between them 
automatically. For instance, you can keep regional sales 
forecasts on separate sheets but link them with your overall 
company forecast. Then, just change the forecast for 

any region, and the company forecast sheet is updated 
automatically. Something you can't do with first generation 
worksheets. 

Compare reports. Not just the work you can do, but the 
way you can present it. Multiplan's flexible formatting 
options allow you to produce presentation-quality reports. 
And its sorting capability lets you sort by either alpha- 
betic or numeric order. So a sales manager who normally 
lists sales regions alphabetically could sort by amount 

sold and conveniently rank by sales performance. The 
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Multiplan is a great idea 
for now. 


result is a more meaningful and useful presentation of data. to make Multiplan the electronic worksheet for 
Compare availability. With Multiplan, you're not now. And years from now. 


limited to a single range of computers. Multiplan ts avail- 
able for Apple® and for microcomputers that run BETTER TOOLS FOR MICROCOMPUTERS 


MS"-DOS, XENIX? ог CP/M-80® operating systems. = 
Multiplan supports both 40- and 80- columns on the MICR&SSOFT. 
Apple Il. c М 


Compare the source. Microsoft was the world’s first 
microcomputer software company. Today, Microsoft 
software is running in well over a million installations, 
worldwide. Languages. Utilities. Business programs. All, Multiplan, XENIX, and 
maintained at the state-of-the-art. MS are trademarks of 


Microsoft is a regis- 
tered trademark, and 


Microsoft Corporation 


Compare for yourself. Drop into your computer store. 
Compare Multiplan's powerful, user-oriented features Missus e. rica, 
to any electronic worksheet on the market. If you've | 

ing VisiCalc, Multiplan's ability to directly utilize Ming. جر‎ 
been using VisiCalc, plan’: y y | mark o! Digtal Research, Inc. 
your VisiCalc files lets you easily upgrade to Multiplan. лшн 
And that's just another of the many features designed Apple Computer, Inc. 


their questions to feed back to The 
Data Works. However, I don’t want 
to overstress the document problem; 
this was better than most I see. 
Anyone doing much programming 
in Microsoft BASIC should appre- 


ciate Active Trace a lot. 


Osborne Expands 

Two weeks ago I packed up my 
Osborne and sent it off to Osborne in 
Hayward. It was returned today. 
Along with it came new system disks 
in double density. 

What should I say? It works, and 
instead of 92K bytes on each disk 
theres now 184K bytes for data 
storage; not quite as much as my first 
computer's single-density 8-inch disks 
with their 242K bytes, but enough for 
most purposes. 

A manual update explains what 
double density is, and it tells you that 
you've not only bought double den- 
sity, but also the ability to read disks 
created by a variety of machines: 
Osborne 1 single density, Xerox 820 
single density, Cromemco single den- 


М” AAAA 
BAAN 


IN STORE ITEM* 


INCREDIBLE 
NEW LOW PRICE 


800-368-3417 


sity, and the IBM PC double density 
providing that it used CP/M-86 (all in 
5V4-inch disks, of course). They don't 
mention it, but the new Osborne will 
also read disks created by Compupro. 

There's no universal standard in 
5V4-inch disks, but Osborne is doing 
his best to get around that. I applaud 
his efforts. 

The manual is quite good; although 
comprehensible at the elementary 
level, it is quite complete. Everything 
works beautifully, and I can't imagine 
anyone who has an Osborne will 
want to be without the double-den- 
sity conversion. 


The New Math 

Actually, not new math, but a new 
way to do math: the 8087. The 8087 
"math chip" can do 16-bit mathe- 
matical operations like lightning; 
matrix-operation programs that took 
10 to 20 minutes to run with the 8088 
can now run in less than a minute. 

There aren't many implementa- 
tions of the 8087, and not much soft- 
ware for it; but I expect both those 


Complete 
and Customized 
Software 
Available 


PRINTERS & PORTABLES & PERIPHERALS & PEOPLE 


MAKE OUR PACKAGE! 


PRINTERS 
DIABLO 830 ...1784 


PORTABLES 
ZORBA* 


(400K/DRIVE) 
(19 PROGRAMABLE 
KEYS) 


KAYPROII* 
(NOW WITH 
MICROSOFT BASIC) | 


STARWRITERS . CALL 


DOT MATRIX 
EPSON 


PROWRITER ... CALL 


Government Sales 
| Call 703-750-2632 
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PERIPHERALS 


INTERFACES 
MODEMS 


CABLES 
MONITORS 
SOFTWARE 


FOURTH DRIVES IN STORE ONLY 


QUENTIN DRIVES "C 
PERCOM DRIVES SNR 


CALL FOR NEW 
LOW PRICES 


7023 Little River Tnpk 
Annandale, VA 22003 


Circle 460 on inquiry card. 


situations to change. 

I have two boards that can make 
use of the 8087. One comes from 
Compupro and is an 8086/87 board 
for the S-100 bus. I don't have that 
running yet because Га have to dis- 
able the 8085, and I need that dual 
processor. 

The other 8087 comes from Jim 
Hudson of Hudson and Associates. 
Hudson sells a small "piggyback" 
board that plugs into my Compupro 
CPU-816 dual processor CPU (central 
processing unit) board, fitting in 
where the 8088 chip normally goes; 
the 8088 is then put into Hudson's 
board. (One wants to take due care 
not to allow static charges while 
messing with chips; like all complex 
chips, the 8087 is sensitive to static. 
Ground yourself and don't work on 
a carpet; having high humidity in the 
room helps, too. In my case we keep 
tropical fish, which humidifies things 
nicely . . .) 

The 8087, alas, runs only at 
5 MHz, meaning that if you're going 
to use it you have to slow the pro- 
cessor down somewhat; but if you 
have many math operations to do, 
the result is well worthwhile: on my 
benchmark matrix-multiplication 
program, using Pascal/MT +86 with 
the 8087 “reals” linked in, the 20 by 
20 case ran at 7.8 seconds. For a 50 by 
50, it ran in 1:41.2; both these times 
are faster than the Sage II using 
UCSD Pascal. 

As I write this, I have seen only 
two software sources that support the 
8087: Pascal/MT+86 from Digital 
Research and the C86 C compiler 
from Computer Innovations. I know 
nothing of the C compiler, but I use 
Pascal/MT+ routinely now. We're 
just getting CPM-86 running; whenI 
do, I'll use MT+86 with the Speed 
Programming Package even more. Its 
only rival is the Sage II (which con- 
tinues to operate beautifully). 

I've only started using the Hudson 
8087 board, and as I write this I hear 
from Bill Godbout that Compupro is 
going to be marketing Hudson's 
board (with a few Compupro modifi- 
cations); but since Hudson's system 
works nicely now, and Godbout's 
people have a prodigious reputation 
for improving anything they get their 


INTEX-TALKER* 


TEXT TO SPEECH SYNTHESIZER 


Sets a new price/performance standard 


INTEX-TALKER, the new second generation text-to-speech 
synthesizer with unlimited vocabulary, an advanced text-to-speech 
algorithm and 64 levels of inflection provides a new high level of 
speech intelligibility. 

INTEX's built-in text-to-speech algorithm is a marvel of efficiency, 
pronouncing the 1,000 most commonly used words with an 
accuracy of greater than 96 percent.* It will even set an inflection 
profile for a phrase or sentence. 

INTEX-TALKER can annunciate any ASCII text; emergency 
messages, warnings, prompts, instructions. 

Available at the board level or with case, INTEX-TALKER offers a 
cost-effective modular design easily customized for your OEM 
application. Field upgradable - nothing is potted. 


Have It Your Way 

Configure INTEX-TALKER to your requirements. Add additional 
memory if your application requires it (up to 4K bytes of RAM and 
16K bytes of EPROM available in existing sockets - more with 
minimal changes. 

Use the INTEX-TALKER's 6502 micro to run your operating 
system and perform external tasks. When speech output is 
required hand control back to the INTEX-TALKER with a 

simple command. 


*based on frequency weighted average 


i 


An optional self configuring buffer is also available - up to 
2.7K characters. 


INTEX will be pleased to work with you in meeting your 
special requirements. 


At only $295.00 compare these features: 
e Unlimited vocabulary speech synthesizer chip 
е 6K text-to-speech algorithm with automatic inflection control 
• 64 crystal controlled programmable inflection levels 
e 6502 microprocessor 
е Full ASCII character set recognition and echo 
« 750 character buffer standard (2.7 character option) 
е User expandable memory option 
e Adjustable baud rate (75-9600) 
е RS232C and parallel connectors 
e X-On/X-Off handshaking 
е Phoneme access mode 
е Spelling output mode 
е 7 octave music and sound effects capabilities 
е Onboard amplifier and power supply +12V, +5V 


For More Information 

Call us at the number below to order or request more information. 
Charge to your credit card (Master Charge or Visa) or send a 
check for $295.00 plus $4.00 delivery. Individuals add 4% sales tax 
in Michigan. 


ІНТЕХ” 
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Intex Micro Systems Corporation 
755 West Big Beaver Road - Suite 1717 
Troy, Michigan 48084 

Telephone: 313/362-4280 
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hands on, I have no difficulty in 
predicting that the Compupro edition 
will work very well. 

If you have a need for fast number- 
crunching—and that includes finan- 
cial stuff as well as scientific—the 
8087 may be what you need. | don’t 
want to be too dogmatic about that: 
the Sage II is also awfully fast. I'll try 
to get some benchmark comparisons 
for another column. 

Note that the development of the 
8087 is another instance of my motto, 
"Iron is expensive, but silicon is 
cheap"; meaning that if you have a 
good versatile system with capability 
for expansion, people will develop 
upgrades for you. The great thing is 
to be able to use all this new stuff. 


Mathemagic 

One thing computers are supposed 
to do is compute, but in my ex- 
perience most microcomputers end 
up processing more words—and 
playing more games—than they do 
number-crunching; and indeed, most 
microcomputer owners also own one 


or more sophisticated calculators, 
which they use in preference to their 
computers when they want to do 
math. 

Comes now Mathemagic to change 
all that. 

Mathemagic advertises that it 
"transforms your microcomputer into 
the ultimate calculator," and while it 
might not go so far as that, still it's no 
bad thing. Mathemagic is a menu- 
driven way to put your head back in 
shape if you had nauseating math 
teaching. Its not as versatile as 
spreadsheet programs like Sorcim's 
Supercalc, but it will handle longer 
and more complex formulas, and it's 
fairly easy to use. I can think of ap- 
plications in which Mathemagic 
would be much more useful than 
Supercalc (although I'd rather have 
Supercalc myself). 

Whatever you do, though, don't 
buy Mathemagic from the publisher; 
go to a reputable dealer, one you 
trust, and get a demonstration of the 
program in comparison to its com- 
petition. Make up your mind before 


you put out any money. If this 
sounds like harsh advice, it's merited: 
International Software Marketing, 
which publishes Mathemagic, has 
reached new levels in  "user- 
threatening" licensing agreements. 

Not only does this company ex- 
plicitly say it's going to prosecute you 
for any violation of its terms, but it 
doesn't assume any responsibilities 
whatsoever. 

It says, "You assume responsibility 
for the selection of the program to 
achieve your intended results, and for 
the installation, use, and results ob- 
tained from the program." This 
means the company promises to pro- 
vide zero support in getting it to run, 
and if it turns out you thought it 
would do something it won't do, 
tough luck, baby. 

There's more. 


The "Limited Warranty" isn't 


limited, it's nonexistent. It says, "The 
entire risk as to the quality and per- 
formance of the program is with you. 
Should the program prove defective, 
you (and not ISM or an authorized 


Can a Software Package 


Change the World? 


Spread Sheets First... 
QUESTEXT™ Next! 


* A Revolutionary New Plicrocomputer Concept 
for Systems Developers and End Users Ае 


9 Buy One General Purpose Package and save 
buying dozens of Speciakzed Programs 
® ULTRA FRIENDLY © IU, Menu Driven 
e LEARNABLE in one $ession # No Programming 
+ ALLOWS INSTANTANEOUS INNOVATION ® Not a DBMS | 


QUESTEXT ill is à mature gencral purpose systet fur 
orgamzing and communi ating textual informaron. 11 
organizes text into tree- tke menu structures. Ir m the 
first electrome WorDsheet, a generalized wor matron 
handler. 


Unlimited uses: Dealer Demo, On kne help anddocu 
mentation; Computer aided instruction; On-job training, 
Top-down software dacumentalion; Writer's outlines: 
Electronic flebox; Speech teleprompting: Classroom 
blackboarding; Address; phonebook; Public access ques 
tion answering, Calendar, datebook, Schedulng, plan. 
ning; Archiving; Library and File cabinet indexing; 
Observation logamg; Personnel aids (locator service, job 
description, Кле of command); Customer New Praduct 
support and training; Techmeal nformation manage 
ment: Diagnosis support; Quality control; Price Product 
data; Electronic Publishing; Bulletin boarding; Tutorials alike]. 


SEE BELOWFOR ADVANTAGES OF EARLY ORDER. MONEY BACK OFFER ON MINI VERSION. 
PHONE ORDERS 617-369-5719 • OEM AND DEALER INQUIRIES WELCOME. ganis baa 


О Selfreecinng disk w à pkcanons 


"Features Prices Азучі Һу ыдык! fr change without once. € 83 Re 


Os SD О Osborne ПІНМРС (Others [rom dealers) 
O Payment enckzsod П visa П MASTERCARD 
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and quizzes for texibooks; Personal computing (mes 
sage reminder and note comment management, disk Ше 
inventory аппо1аїюп, sysi¢m profacols, procedures. 
etc. Home Computing (Insurance inventory. Records 
management. etc.); Survey and expetiment control: 
Much mare. Unprecedented potential for contract con 
sultants andsystems developers 


FEATURES: Easy updating, Cursor «fina: Error Iroh 
ping: English prompting. No syntax: Fast machine 
executable cade: Simple commands (Help. Show, Add, 
Delete, Insert, Mave, Edit, Print. Nex1, Up. Төр), Gurba 
recychng; Easy hiv control (Create, Delete, Backup, Mod 
fy); REQUIRES IAM PC or 2. x SSK CP M, ASCII CHT. 
WHO CAN USE QUESTEXT? ANYONE CAN! (Sys. 
tems Developers. Business Peaple. Educators, Consul 
tants. Scientists. Programmers and Nonprogramnwrs 


Mail to’ (Rr. 1538 MainStreet, С .MA 01742 1 m 
арт M INFORMATION REDUCTION RESEARCH 
О Min Version 16 kres menu, un 10 40 screens, 500 records) Ioluodable far 14 days 1 Mira Versum 15 

TERIT т condaion, } 5 4995 
O Ful Systemt99 hows menu. up из 6.080 sercens. 22,700 records ) Whelpsale fo Map 30. 1983 Айт May 30. 1983. Кеки) 517995 
О Малыш Олу 


Add $3 00 Postage and Hinding 


n Feels. 1 


„86 | 


TOTALCOST 


i 2895 
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Epson, OKI, IDS, NEC, Diablo, Qume 


ACOUSTIC ENCLOSURES 


e Reduces Noise Up to 9096 
e Heavy Duty Acrylic Cover 


e Bottom Feed Capability 
e Woodgrain Finish 


Micro Printercenter" 


Dealer & Ordering Info 
800-343-4311 


Master Charge and Visa Accepted 
Shipping & Handling Charges Additianal 


CAB-TEK, Inc. 


Riverside St. Nashua, NH 03062 
CIVILIZING COMPUTERS 


МРС 1 599 (МХ 80) MPC II $129 (OKIB2) 
MPC HI $179 (83A, MX100) MCP IV $199 (Daisy Printer) 
Power Control & Ventilation SBO 
Paper Rack $30 Bottom Feed Brackets 530 


MPC | SHOWN 


Circle 69 оп inquiry card. 
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If you have a computer, theres a good chance Sorbus 
can fix it. Faster than the maker can. 

MAI/Sorbus is the nation’s largest independent 
computer maintenance service company, and we fix 
all kinds of computers in all kinds of places: 


BIG COMPUTERS. TINY COMPUTERS. 


Big computer owners have voted us #1 in dozens of 
big-computer magazine surveys. 

We're still big in big. But now that small is big, 
we're also big in micros. 

We're making easy-to-use computers even 
easier for their owners, with innovative services. Like 
a phone-order data processing supplies catalog. And 
retail centers where small computers are usually fixed 
overnight. 


COMPUTERS IN NEW YORK. 
COMPUTERS IN NEW MEXICO. 


Sorbus has built its reputation fixing computers 
anywhere in the country, from the urbs, to the suburbs, 
to the sub-suburbs. 

And now, if your computer is small enough—like 
the IBM Personal Computer —and close enough, you 
can carry it in for 24-hour service or, we'll pick it up. 

If its not, we still have the tools, the experience, 
and will travel. Anywhere. Anytime. 

Just call us. 


YOUR COMPUTER. 


Whether you manage a mammoth operations center, 
or just a desktop micro, Sorbus can bring you back 
up when you're down. 

Faster. Better. Almost always for less. 


Circle 243 on inquiry card. 


UPTIME IN NO TIME. 
SORBUS FIXES COMPUTERS. FAST. 
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Of course, even we don't specialize in every 
computer ever made. But if you call us with a 
problem, we promise to do what we can. 

Try Sorbus? service next time your memory gets 
foggy, or your printer suffers from terminal illness. 

Where there's Sorbus, there's a way. 

For more information, call (215) 296-6000, or fill 
out and mail coupon to: 


Sorbus 
Service 


Sorbus Service Division of Management Assistance, Inc. 
50 E. Swedesford Road 
Frazer, PA 19355 


L] Please send me more information on 
Sorbus service for my 


LJ Please have a representative contact me. 


О Please send me the Sorbus® Supplies 
Catalog. 64-pages of quality printwheels, ribbons, 
diskettes, and other computer supplies. 
Or, call toll-free: 800-523-0552. 
In PA: 215-296-6200. 


NAME 
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Circle 437 on inquiry card. 


"A MAJOR STEP FORWARD 
INTO THE EXPLORATION OF 
THE WAYS WE ARE ALL 
GOING TO LIVE WITH 
MICRO CHIPS." 


—Daniel Dennett, Co-author of The Mind's i 


Musician and sociologist David Sudnow 
has written the first book to define the 
essence of video skill—not howto mas- 
ter, but what mastery is. "In this worthy 
sequel to [Ways of the Hand, | his tract 
on mastery of music-craft, Sudnow 
once again explores a lot of worlds at 
once—the real one, the one in the 
machine, and all the myriad onesinside 
the self. It may not show us how to coax 
the children home, but this book gives 
us good ideas of where they go” (Marvin 
Minsky, Department of Artificial 
Intelligence, MIT). 
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EYE, MIND, AND THE 


ESSENCE OF VIDEO SKILL 


‘An intriguing account of the break- 
throughs and breakdowns of the adult 
mind as it plunges into the advancing 
microworld. Sudnow shows us an excit- 
ing way to relate to approaching com- 


puter technology.’ 
—Tim Gallwey, Author of The Inner Game of Tennis 


“Sudnow has made a breakthrough in 
assessing the two-dimensional ‘world’ of 
the computer and the sort of body and 


mind it creates in us: 
—Hubert Dreytus, Author of What Computers Can't Do 


Q 


WARNER 
BOOKS 


Now at Bookstores 
Toorder, send $16.50 (includes postage and handling) 
to: Dept. РАА ( BT ) 0-446-51261-3, Warner Books, 
666 Fifth Avenue, New York, NY 10103. Check or money 
order only. Allow four to six weeks for delivery. 
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dealer) assume the entire cost of all 
necessary servicing, repair, or correc- 
tion." Later it says, "ISM does not 
warrant that the functions contained 
in the program will meet your re- 
quirements or that the operation of 
the program will be uninterrupted or 
error free." 

Translation: if it don't work, tough 
luck, baby. We may fix it, but you 
get to pay. 

So. As I said, get a demonstration 
from a dealer you trust. 


Footnote 

I don't use Wordstar to create text, 
but its awfuly handy to have 
around. It's not so much Wordstar 
itself as the tons of support programs 
like Footnote that make it useful. I 
have no doubt that when WRITE 
becomes more generally available, 
comparable programs will be devel- 
oped for that, too, but meanwhile 
most of the really nifty word-mashing 
utilities need Wordstar. 

Footnote comes from Pro/Tem and 
is marketed by the ubiquitous Digital 
Marketing. Like all Digital Marketing 
products, its way above average, 
with very complete documentation 
and well-tested programs. The mar- 
keting agreement is rational, too. 

As you'd suspect, Footnote handles 
footnotes in Wordstar text files. It 
does what everyone wants it to, put- 
ting the notes at the bottom of the 
page or, alternatively, into a separate 
file that can be appended to the end of 
a document. The format is standard 
thesis style, suitable for term papers, 
dissertations, or submissions to 
academic journals. 

Footnote is easy to use. You don't 
need to remember the numbers; all 
notes get the symbol (2 when created, 
tR indicates the beginning of a block 
of notes, (2 delimits each note within 
the block, and .pa ends the block. 
Notes can be put in anywhere you 
please, near the place referenced or 
before or after it; it makes no dif- 
ference, as long as tR precedes the 
block and .pa ends it. 

The program then goes through 
and numbers the notes, both in the 
text and within blocks of notes; after 
that it extracts the notes, reformats 
the text, and moves everything 


around so that it will print out prop- 
erly. (Naturally you must give the 
program your text-printout format: 
margins, line width, line spacing and 
lines per page, etc.) 

It does it all painlessly and simply. 

Some programs are so well done 
that theres not much to say about 
them. Footnote is one of those; it's 
hard to think of improvements. 

My copy of Footnote came bundled 
with a program called "Pair," which 
matches the underline and boldface 
characters for Wordstar so that you 
don't end up with page after page of 
unwanted underlined material. 
WRITE doesn't require that kind of 
checkup, but Wordstar users ought to 
appreciate it. 

If you do scholarly writing and you 
use Wordstar, you'll want Footnote. 


Wedged... 

Everywhere you look there's a new 
spreadsheet program for sale. Spread- 
sheets are programs that let you enter 
a matrix of numbers and formulas, 
and recalculate the whole matrix if 
you change the value of any one en- 
try. The first of these was called 
Visicalc, which was a really great 
idea, and one of the most useful pro- 
grams ever developed for microcom- 
puters. 

Visicalc is one of the great success 
stories of the computer world, and I 
truly wish I'd thought of it. (I did, ac- 
tually, as a sort of "I wish I had a pro- 
gram that would . . .", but I didn't do 
anything about the wish, so that 
counts as not thinking of it.) 

Visicalc was designed for the Ap- 
ple, and I'm told it was responsible 
for a lot of Apple sales. Naturally 
there was a rush to get versions run- 
ning for the CP/M 8080/2780 family 
of machines. One of the earliest, and 
best, Visicalc "workalikes" was Sor- 
cim's Supercalc, which Ive men- 
tioned here often enough, and which I 
recommend. 

Predictably, theres a rash of 
others. It's very hard to compare 
them feature by feature, and in 
general they all do the same thing 
anyway, so how do you tell them 
apart (other than by price)? One 
possible marketing strategy is to 
make distinctive product packages. 

Text continued on page 346 


SYSCOM Il 
| Faithful to the Core 
$725 
COMPUTERS 
Apple—New models, New prices .... SCALL 
Marl BOO 48K ...,................ $535 
Chamellon, een Columbia 

[PC emulators) . SCALL 
Franklin ACE 1000 ...,. $955 
ІВМ PC—MANY SYSTEM 

CONFIGURATIONS .............. SCALL 
Kaypro—portable. 9" CRT, 2 drives, 

SATAN Loca «аага an enn $1695 
Osborne Double Density а asi $1725 
Stimline 5-100: 7-80, CP/M. 64K, 2 MByte 

drives .........-........ Under $2000 
Syscom li—Appie Wi Plus emulator .... $725 


Syscom Il PKG: 46K, Orive w/Controller, 
12” Hi-res Green CRT. 7-80 Card, 
BO Column Video Card. 16K RAM 


|o, ИН наана ауа $1650 
FOR APPLE & FRANKLIN 
EFRI О у... тут $215 
Corvus ..... all tems .... SBIG DISCOUNT 
dBase Il (regulres CP/M} ........... $395 
7-80 Card— Applied engineering 
d. | TETTE К ЧЕ ү); 
OT oL LPS, oos LT oe Р $155 
Universitles, clubs. and dealers welcome. 
Fourth-D— parallel Inlerlace. cable . . ... $49 


Grappler + {parallel, cable, 


graphits] . aaa» eve ame aes ФО 
Hayes Micromodem Ii ..,..........- $275 
Microlek Dumpling 0-X—pgraphics, 

О to 64K іші ..... Қ «ТЕРТ ,.. $135 
* Extra BAM-1GK seta. .....,......... 120 
Hayes Micremodem il ......... TEE 8275 
Rana Ellis | ч... 4 рая е» в на. [EILEEN $785 
Rana Elite Il—-doubla .............. $455 
Rana Elite Wi—quad ..... -—— $585 
B" drive. 2MByte Floppy System .... $1695 
Omniviston 80 column. with soltware . . . $165 
Prometheus Expand-a-Ram. up lo 

TURIS usi AIR. iur T $195 
Vidax Videoterm 80 column ......... $245 
VIlsicale 3.3 ..,,.................. 8179 
Vista Quartet [2 drives. thin, 640K. 

Wm ,.. Muller $655 
” Vision-B0 ...,........... 4...... ЖЕО 
" V-1200. GMB removable cariridge .. . $1325 
” ВМВ extra cartridge ............... $75 
VR Data SMB Hard Disk with error 

correction ............... ERE 91575 

FOR IBM PC 


There Is nomarketmore competitive than ІВМ. 
PC compatible cards. AST RESEARCH righliully 
sells the most. IRONSIOES COMPUTER. racog- 
nizing functionality and design regardless of 
price. endorses AST RESEARCH products as 
BEST. Beyond all doubl. 

AST RESEARCH CAROS NOW INCLUDE SPOOLER 


AND DISK EMULATOR 
SOFTWARE ........... NO EXTRA CHARGE 
AST ComboPlus 64K with Parallel. Serial, 
о. РИНЦ $375 
AST MegaPlus 64K, expandable to 512K. 
en $435 
Corona SMB Hard Olsk ............ $1495 
Parallel cable ..................... $35 
Serial сайа ..................,, ‚... 932 
RAM sets, 64k with parity .........., $65 
Tandon TM 100-2 drive—with Installation 
НЕЕ rere care cooper eine $237 
TANOON DRIVES 
TM-100-2-—5-^" DOUBLE SIDED ..... $237 
TM-50-2—85-'4" THIN DOUBLE SIDED [STACKS 
IMEC O CUR. dt SCALL 
TM-B48-2—8" DOUBLE SIDED /DOUBLE 
Dr RISO ТАЛ. $435 


UNSINKABLE PRICES 
One Hull of a Deal 


Chameleon “The Compatible Computer" 


e Runs ІВМ PC & 7-80 soltware е 128К RAM. expandable to 700K 
e Qual 320K drives © PC styld keyboard 9 9° green display, 80 х 25 
with graphics e Sofiware: 005, Perfect Writer, Регівс! Calc. Basic 
e PORTABLEI! 


You must register your order now to 
receive the introductory price of 


$1995 


JCS RGB-III 


VIDEO MONITORS 

ғ Industrial steel case • 13" CRT • 16colors 
оп ІВМ PC • Cable for IBM PC • 630 lines 
horizontal resolution • Made in Japan with 
industrial Hitachi CRT » High brightness 
phosphors » 1 year parts warranty 
CUSTOMERS: GET A $50 REBATE FOR BUYING 
AFTER ARRANGING A OEMO AT YOUR LOCAL 
COMPUTER STORE. 

DEALERS: CALL FOR DETAILS ON DEMO PLAN. 


Suggested List .................... .......... 5595 
Amdek 3006 ГЕНЕ, гг. nak OPTS os OOS $145 
Amdek 300A amber ..,......,................. 22-22... 9160 
Amdek 3106 lor IBM .. ......... ——— m$! 
Amdek 310A amber „..................... $180 
qp ^: M — ... 9205 
1 с се "УИ МАК ы $685 
E GAN &. КОЛЛ Л Т ҮҮ. 
(пай 12” grum 20МИ2 essa eerie mne $129 
Dynax 12" amber.20MH2 ............................... $145 
JCS НЁВ-!!! (630 lines. 16 colors, PC cable] ...... SOEMO REBATE 
Taxan/JCS 12" green .................. — S $135 
Jaxan/JCS RGB-1 тәнаметеетаеььыьфегеойафте oe a > д $345 

. STAR MICRONICS 

GEMINI 10 


$365 


PRINTERS 
nace ie Epil теч ec #атаўФфёх»{Фат»т в ин + +++ $465 


S-1000 THINLINE MAINFRAME 


+ B slot motherboard. cage + Power for S-100 
and 2 thiniine B" drives + Fan, EMI filter. con- 
nector cutouts + 12" wide x 19" deep x 9.8” high 


1-4рс5... $475 5-9 pes... $450 
We ‚аг ,. $425 
CABLES 
Kaypro cable, printer—5it ........... $35 
Osborne p inter, parallel —5ll. , .....-. E 
Osborne serial, modem—SIt .......... $35 
В” Шорру, 6 Hl, 50 conductor, lor 2 
Do aW DP Vos Sa $35 
Also see Apple, ІВМ, and Atarl 
SIERRA DATA SCIENCES 


e 5-100 cards for single and mulli-user 
systems * Muitl-user systems need one mas- 
ter. one additional slave per user and ТигїййП5 
soltware * Complete systems with drives and 
CRT terminal are avaliabie. 
7-80 4MHz Master (64K /2 serlal/floppy 
controlier/hard disk port- 
ЭШ —————" $655 
7-80 4MHz Slave (2 serlal/2 e 


EPROM programmer}—SBC-100S ... $565 
4-Port serial communication baard- 
ee . $235 
RS-232 Multiplexor board— 
ee ae $235 
Hard disk Interiace for Micropolis— 
SOS-HOLM ,.......-,-....-..... $129 
CP/M lor Master with BIDS- 
Jin po PETER $150 
Turbe-Des lor Master with Saves— 
TURBO-DOS ..................., $645 
MODEMS 
Anchor Automation—FREE SOURCE 
subscription .... . WORTH $100 
Marki.300baud ................. $95 
Mark IL 300 baud, Mari ........... Si 
Mark 111, 300 baud, TI ............ $115 
Mark V. 300 baud, Osborne ....... $115 
Mark VI. 30Dbaud,IBM РС ....... $235 
Mark VII. 300 baud. auto 
Tou ar M iie ed TER $135 
Mark Vill, 1200/300 baud, auto 
anzwer/díal . —— < ШВ 
8 Volt Юю Айй . 4146024 Get +ә:4ь9954 510 
Hayes Smartmodem 300 ............ $215 


ALPHA SOFTWARE 


Soltware lor ІВМ PC and Apple Il 

We recommend this soltware. The documenta- 
tion Is excellanL and the prices are compara- 
tively very low. 


DATA BASE MANAGER—PC ......... $229 
MAILING LIST—PC ................. $85 
ТҮРЕ МО ерЕе,................ 5105 
ТҮРЕ FACES—APPLE .............. $105 


APPLE-IBM CONNEC T/ON—translers files 
балиейл ............. 1175 


-  QUMEDRMES — — 


тежтейжшеет 


07242. В" thin. 0500 ....,.......... $485 
07842. B" std, 0500 .............. $495 
07542, 9^", dsdd, 4B tpt ,.......... $295 
07592. 8/7, dsdd. 96 tpl ........... $385 


S-1000 THINLINE COMPUTER 
SYSTEM 


e 7-60 4MH2.84K.CP/M © 2Тһіпііле drives. 
B".2MByta е Malnirame © Add any standard 
video terminal and printer 

NOT $3500 NOT $2500 JUST $1895 


ADO-ON DRIVES FOR 
ZENITH Z-100 COMPUTERS 


e 2 Thinline B" drives. double sided. 2MByte 

e Thinline cabinet, vertical. power supply, fan. 
cable 

Just plug It In. . — o $1175 


COMPUPRO (Godbout) 


Co-Processor 8086/8067 B MHz ...... $615 
Dual Processor 8085/8088 6MHz .., 
Disk 1, Floppy Controller. ........... $490 
RAM 17, 64K CMOS. 12МН2 ......... $515 
RAM 21, 128K Static, 12МН2 . 
MUrlve, $8K-................... $1150 
5-100 Malnirame. 20 slot. rack ....... $195 
5-100 Mainlrame. 20 5101. desk ...... $735 
System Support l, 1/0 ............. $335 
Interfaces 3. B serial ............... $615 


WABASH DISKETTES 


5'4". Single Sided, Double Density with Hub 
Ring 
KB ee cu $17.50/box 


EPSON RIBBONS 


mr-80 black saeeeereFuckarnen 5 $25/3рсъ. 
BMX-blck ......... ا‎ $39/3pcs. 
i 


TELEVIDEO TERMINALS 


Extra Memory Pages [kit] INCLUDED— 

No Charge 
TVI925—w/2nd page .............. $745 
TVI950—w/2nd. 3rd, 4th page 


MEMORY IC's 


4164 БАК Dynamic 20008 ....... 
4164 БАК Dynamic 150ns ........... $7.95 
4116 18K Әүлаше 200ns ........... $2.00 
2716 Eprom ....... rr Ty. ж 
2232ЁЕртт ................ Tes. 
81182K»8 Static RAM, 200ns ....... 

env. 1608: ИРУ 


ene 


Verify prices by phone. Add 2% for Visa or 
Mastercard. Add 6%% tax on California 


Epson MX-100—w/Graphtrax Plus ....................... SOME $martmedem 1200 ........„..;.. 3518 
Brother /башгат—17 cpa Daisy . VEM uw MIC Novation Agple-cat 1! ....Хлаетреатаве $269 
F-10 Starwrlter—emulates Diablo ........ We ға ШІ 212 Apple—cat ................. 5595 
105 Microprism 110ерз, 80 column, graphics ............... $529 Ded ......................... $179 
Ua oor vn: MEAT ep Auto-cat ......... eene $215 
105 Prism 132 тейӛтетлялтфейаеятб%ьееікт4Рте + сораса $1026 22 Auto-cat ү 422224 төле, 8585 
МЕС 1710-1 "wbreeuappeerstsopeenéosntevesadéqqunatenos $2065 
ME 77304 doc IBM PE М... ek. LLL... $2095 
ПШ METRE em hs. uses Standard spool type ribbons 

UBZA—BO column. 120ср5 ............................ $305 

u83A—132 column, W2Ocps ........................... 5560 


uB4AP—20Dcps, 132 column, parallel ,........,.......... $935 
и92А—160срз. BO column ........ Á— RS Ld. 
Prowrlter /PMC —80 column, 120cps. oun (бее .... $435 
Prawrlter 11—132 column, 120204 ...... Te TU TM $655 
STAR MICRONICS Runs Epson soltware. 10Dcps, Л graphics, 
Uses spool ribbons—a likely savings o! $100+, 
Gemini 10—80 column, 2k expandable buller ............. $365 
Gemini 15-132 column . Pasetasarceesea wm 254094448) $475 
ATARI 
Atarl 800 АТ sib ces — $535 
Microtek 32k RAM [AT ^aa a $139 ...... — IQ $105 
Percom AFO40-S1 (1 bent da $699 . кка зс» шш. к SOND ЧЕ 
" RF044-8I (352K)—list $845 .............. — $685 
А. oe. ee Н $450 


830 Modem ............................ — — $159 


850 Printer interlace . 
Printer cable .......... 


Serial cable ...... ————— $35 


orders. Shipping is extra except within the 
Continental US on prepaid orders. $3 sur- 
charge on orders under $25. 


IRONSIDES 


(215) 544-5565 
(800) 528-9557 
18546 Sherman Way, 
Suite #110, 
Reseda, CA 91555 


Circle 218 on inquiry card. 
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Ll m mem Ф ж у" 4-4 “+ m. | = е 
пег a's the еа Sr С скег: 3 
` | базіс JH! rasca 1 
| 
| 


OF-USE 


While Basic is easily 

learned, for just a little 
extra effort invested, Pascal pays 
much bigger dividends. Many univer- 
sities use only Pascal to teach 
programming; it's the more modern 
language, incorporating advanced 
programming techniques. Example: 
by dividing programs into modules, 
JRT Pascal makes very complex 
programs—of nearly any size— 
a breeze to manage. 

Pascal code is self- 
documenting; program sections are 
identified by meaningful names, not 
line numbers. And error messages 
are verbal, not number codes. 

JRT offers more (and more powerful) 
data types: 12—to Basic's 2 or 3. 
Use regular or hex numbers; 

JRT gives you the choice. 


Total it all up, and the result is a i 
language that's very easy to use. Price 


POWER 


For power—the ability to write better, clearer 
programs, faster—Pascal is the run-away winner. 
The CASE statement is just one good example: 


{ JASE staten еп! 


а. 
тгоаисеа 


Basic JRT Pascal 
IF X = 5OR X= 10 THEN\ CASE X OF 
X = 73\ 510 :X:= 73; 
GOTO 99 7 2-4 : WRITE (X); 
ЕХ = 2 – 4 ТНЕМ ELSE : WRITE (Х NOT VALID’); 
PRINT X\ END ; 
GOTO 99 
PRINT "X NOT VALID" 
99 REM 


JRT simplifies programming by accomplishing 
complicated operations (for Basic) with one command: 


Basic JRT Pascal 
IF AŞ = "V" OR IF A IN ['V'..'Z'] THEN... 
A$ = "W" OR 
AS = “Ж” ОН 
АФ = "Y" OR 
AS = “Z” THEN... 
Convinced? 
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A NO-HOLDS-BARRED 


FLEXI- 
BILITY 


JRT Pascal's wide 
variety of data types 
reduces programming restrictions; 
the language works for you, not 
against you. And Pascal data types 
are not all fixed in size. Add ЈАТ5 3 
looping statements (Basic has one), 
and you get programming better 
tailored to your specific needs. 
That's flexibility. 

You gain flexibility, too, because 
programs aren't limited to one diskette. 
With JRT Pascal, even very large 
programs can be created and run, 
because program modules can be 
spread over many disks. Common 
modules can be used for several 
programs, avoiding time-consum- 
ing, expensive duplication. 

Basic generally limits text 
strings to 255 bytes; JAT strings 
go up to 64K. You process entire 
documents, not just single lines. 


Flexibility—it could be JRT's 
middle name. 


EFFICIENCY 
A Whereas Basic relies on a static, inefficient 


memory map to allocate storage, JRT's dynamic 
storage fills every available main storage area; 
there's no waste. 


With Basic, sub-routine modules must be linked together; 
with JRT, they can be linked—but don't have to be. Another 
storage efficiency. 

JRT programming hours are more productive, because 
our more powerful commands run faster. Typically, you'll write 
Pascal programs 3 to 10 times faster than in Basic. And the 
programs are more reliable, easier to read, easier to use. 


Exclusive: JRT lets you directly access the CP/M* 
operating system for better total system control. Thats the 
last word in efficiency. 


NOW... 


Look over JRT's complete feature list. Consider 

our copy policy. (If you want to make copies, 

its OK with us—so long as they're notfor re-sale.) 
Check our astounding price: $29.95!—for the complete 


COMPARISON. 


JRT Pascal system on diskettes (two 5%” or one SSSD 8"), 
a 175-page user manual with handsome 3-ring protective 
plastic binder, a handy Reference Card, all postage paid. 
And satisfaction is guaranteed!—or your money back. 

Now compare: Basic versus JRT Pascal. 
Which comes out on top? Right! 
The coupon below is for you 
convenience. Or call. a 
Today. 


175-page user 
manual with 3-ring 


TH = protective 
plastic binder 

COMPLETE ix 
diskettes 


PASCAL 
FOR CPM. 


ЈОЛ 3O 


JRT SYSTEMS 
45 Camino Alto/A2 
Mill Valley, CA 94941 


Send 
to 


or 
phone 415/388-0530 


Here's my $29.95; please send те JRT Pascal. | understand that if Іт 
not completely satisfied, | can return it within 30 days—with the sealed 
diskettes unopened—for a full refund. (Allow 4-6 weeks for shipping.) 

1 need the 5-1/4" diskettes for O Apple CP/M; O Heath, Hard Sector; 
C] Heath, Soft Sector; O Northstar; O Osborne; O Superbrain; 

O Televideo; C] Xerox 820. | need O 8" SSSD diskettes. 


Handy JRT Pascal 


Full support for Facilities for 14 digit BCD 

indexed files formatting FLOATING POINT 
printed reports arithmetic 

CRT screen 

formatting & File variables True 

full cursor & GET/PUT dynamic storage 

control Ki 


Advanced assembly 
Interface 


Dynamic arrays 


SEARCH procedures 


for fast Fast one-step 


table look-up compiler; 
no link needed 

Extended CASE 
statements Efficient 

| compiler needs 
Graphing only 85K diskette 
procedures Space 
Statistic Maximum program 
procedures size: more than 
Random files 200,000 lines 
to 8 megabytes More than 
with varlable 200 verbal 


length records 


64K 
dynamic strings 


error messages 


Separate 
compilation of 
auto-loading 
external 
procedures 


Activity analyzer 
prints program 
use histogram 


No limits on 
procedure size, 
nesting or 


reference card recursion 


"9 


(CA residents add sales tax. Add $6 for shipping outside North America.) 


Card # Exp. 


ө 

Мате “ 
9 

Address 2 
City State Zip Е 
O Check О C.O.D. (1 MasterCard О МІЅА ө 
© 

e 

e 

© 


Signature 


*CP/M is a Digital Research TM. A 56K CP/M system is required. e 
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The Wedge, by Access Software 
Inc. of Palo Alto and marketed by 
Systems Plus Inc., does just that. It 
comes in a handsome cardboard 
8-inch disk box rather than in a loose- 
leaf binder or something similar as 
most do. All the documents have 
slick, glossy covers. I find the name 
unfortunate, but the package is at- 
tractive enough. 

I haven't had time to do a lot with 
The Wedge, but it seems to work all 
right, and it was easy enough to in- 
stall. There's a set of 8-inch flash 
cards, that is, slick paper sheets, each 
of which has a tutorial lesson on get- 
ting the spreadsheet running, setting 
up spreadsheets, saving them, print- 
ing them, etc. As far as the program 
itself goes, I didn't notice any special 
features not present on other spread- 
sheets, and the documents don't seem 
to claim any. It will handle numbers 
up to 999,999,999.99 (just shy of a 
billion), and as small as 0.001, and 
that's a greater range than many such 
programs have, although not out- 
standingly so. 


The Wedge's competitive edge, 
then, must be the documents; and if 
Access Software had stayed with the 
style of its typeset tutorials, there'd 
have been a real contest, and I'd have 
had a lot more work to do. Alas, it 
was not to be. I suspect the manuals, 
20 pages in the Installation Guide and 
80 pages with index in the Applica- 
tions Manual, are well written and 
fairly complete; but I could confirm 
my suspicions only at the risk of my 
already failing eyesight, and I'm just 
not willing to do that. 

The outside pages, including the 
Table of Contents, are typeset and 
readable; but the body of both 
documents is .two-column printout, 
probably from a Diablo. It is not 
right justified. It was printed with 
either a. bad ribbon or a misaligned 
print head (or most likely both), then 
photoreduced. In a strong light I can 
read them, though not easily, and as I 
said, I think they're well. written. 
However, I'm never going to find out, 
and everyone else here declines to do 
so, so І guess we just won't have a test 


DUCES TECUM 


LAWMATE 


ғ 
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Bring Justice To Your Documents, Briefs, 
Pleadings and Contracts. 


LAWMATE Features: 


= Creates Table of Authorities Cited 
= Multiple Document Indexes 

= Word Use and Consistency Analysis 
в Concordance Generation 

= Document Line Numbering 

= Wordstar* Compatible 


Legal Aid at an (Almost) Unlawfully 
Low Price. 


Try LAWMATE at Your Local 
Osborne Computer Dealer, or Call 
Us for the Name of the Nearest 
Authorized ORTHOCODE Textware 


Dealer 


| OSU IOGODE 


The Textware Company 


[HE ORTHOCODE CORPORATION 
20. Box 6191 

Albany, CA 94706 

415) 753-3222 


-AWMATE is a Trademark of ORTHOCODE CORPORATION 
fordstar is a Trademark of MicroPro International 


Circle 315 on inquiry card. 


of The Wedge against Supercalc. 

I can't imagine why, having spent 
what Access Software did on the rest 
of the package, it didn't get a good 
dark typescript to work from; after 
all, amateur science-fiction magazines 
("fanzines") manage it. This company 
didn't, though, and thus wedged itself 
out of my being able to give it a fair 
evaluation. Those with much pa- 
tience and stronger eyesight than 
mine might find this product interest- 
ing. 


Superfile 

I swear it: something has got to be 
done about silly licensing agreements 
before we all become a complete na- 
tion of scofflaw computer users. 

Let's look at the good part first. 

Authors have problems: we have 
to keep track of characters. For short 
stories that's not so difficult, but with 
epic-sized books like Lucifers Ham- 
mer or our new Footfall things can get 
messy. We may think we're done 
with a character in chapter one—say 
the aged uncle of the waitress in the 
restaurant where the main characters 
meet—and then later discover he's 
just ideal for a walk-on in chapter 
nine; except that we don't remember 
precisely where he appeared, or what 
we named him, and we sure don't 
want to stop and look it up. 

Consequently, for some time I've 
had in my "Do It" book a note to 
make up a table of characters for 
Footfall, our novel in progress. 1 
haven't got around to it, though, 
mostly due to sloth. I expected to do 
it in my own Minimum Data Base 
that allows search by keywords and is 
easy to set up; easy or not, however, 
it involves work. I'd have to have a 
paper copy of the book to read while 
entering the names and data, or else 
have two machines going side by 
side, one displaying text, the other 
taking data entries. 

Then, suddenly, there was Super- 
file, which appeared out of the blue 
courtesy of UPS. (Turns out Alex had 
spoken with the company while I was 
in Italy.) 

Superfile has some very nice fea- 
tures. It requires no fixed length for 
fields, you can mix entry lengths, and 
you use your own text editor to create 


How to dress up your IBM. 


Fred Molinari, President 


Low cost data acquisition 
and control for the 
IBM Personal Computer. 


Data Translation is fashioning a new look in the 
personal computer market. 

Our new single board plug-in brings complete 
analog and digital I/O capability to your IBM 
Personal Computer. 

The complete DT2801 I/O system fits on just 
one board. It includes A/D, D/A, digital I/O, anda 
programmable clock and has direct memory 
access capabilities. 

With power and performance to match that 
of the IBM PC, the DT 2801 provides 12-bits of 
resolution with over 14kHz throughput rates. 

And whether your application is in labora- 
tory data acquisition or in industrial process 
control, you will find the DT2801 highly 
reliable at avery low cost. .. under $1, 200. 

The DT2801 is easy to use. Just plug it 
in to one of the IBM Personal Computer's 
expansion slots. No need for separate hous- 
ing or cables. An optional terminal panel is 
available for connecting analog and digital input signals. 

And it's easy to program. Morethan 30 I/O functions 
are accessed with just 3 commands from the IBM 
Personal Computer's BASIC. Programming instructions 
and sample routines are detailed in the comprehensive k 
User Manual. 

Plus, as with all Data Translation products, the DT2801 is 
fully backed by our service and support team. 


No other ana- 
on ИЙ 16-Channe log I/O system for 

Bit о the IBM Personal 
Computer offers 
such quality, power, 
and performance 
for such a reason- 
able price. 

But, by now 
you probably 
expect that from 
Data Translation. 

We don't 
just follow the 


The DT 2801 from Data Translation isa complete | latest trends. 
single board data acquisition system for the IBM We set the style "d 
Personal Computer. А - سے‎ 


World Headquarters: Data Translation, Inc., 100 Locke Dr, Marlboro, МА 01752 (617) 481-3700 Tix 951-6 
European Headquarters: Data Translation, Ltd., 430 Bath Rd., Slough, Berkshire SLI 6BB England (66286) бо Tix 849-862. 


IBM Personal Computer is a registered trademark of IBM. 
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Protect 
your 


Diskettes! 


This sharp looking Diskette Tray with hinged lid keeps 
diskettes handy and free from hazards that can create data 
dropout. Complete with plastic dividers and foam cushion 
bottom, it provides easy, warp-free storage. And, as with 
all Pryor products, if you aren't completely satisfied, return 
the merchandise within 30 days and we'll return your 
money. 


F RUOR Computer Supplies Catalog 


— — PHONE TOLL FREE 800-558-6866, or send coupon — = 


Pryor Catalog Sales Corporation 
8785 North Port Washington Road 
P.O. Box 17829, Milwaukee, Wisconsin53217 
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| | 
| Send йір 5/4” Mini-Diskette Trays, Order No. 527-206 at$29.95 ea. Total $ —— | 
| Send m B" Diskette Trays, Order No. 527-209 at $35.95 ea. Total $ | 
| O Checkenciosed О Bill me | 
| О PleasesendaFree copyofthe Pryor Computer and Word Processing Supplies Catalog 
Name | 
| Сотралу | 
| Address | 
| бше Zp | 
| Phone Signature i 


Have you any idea 
how much America’s 
colleges meanto you? 


It was college-based research 
and college-trained minds that 
gave us electronic computers, tele- 
vision, spacecraft. That conquered 
polio, smallpox, diphtheria. That 
developed new strains of rice and 


tomorrow's problems: Energy. Trans- 
portation. Health. City planning. 
International relations. 
But only if you help. America's 
colleges are in deep financial trouble. 
They cannot train minds for 


wheat to help ^ t y tomorrow unless you 
feed the world's — 3x ч ЖУ make it possible now. 
у} i 31 V 1 Ч EL Р : 
hungry. үн. M ‘| ES Мұз 7 боріуе them а hand. 
And it will be АА ЖР” E ° А The help you give today 
today’s college-trained 5% Vere, gl will make tomorrow’s 
minds that will solve жыға БЕ. world a better one. 
Were 


Make America smarter. 
Give to the college of your choice. 


Council for Financial Aid to Education. Inc 
680 Filth Avenue. New York. N Y 10019 
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index files. When it's all done, it 
makes a “dictionary” of keywords 
used, and you can search using up to 
64 keywords combined with AND, 
OR, and NOT. 

The search algorithm used has 
some problems: although it upper- 
cases both keyword and search entry 
(there is an override if you really 
want to differentiate between upper- 
case and lowercase), it doesn’t use an 
“include” comparison; the result is 
that BYTES won't be found if you 
search for BYTE. I think this is unfor- 
tunate, but you can live with it. 

There are problems with the Sort 
feature, too. Superfile thinks all 
numbers are strings; at least that's my 
guess as to what's going on. What's 
certain is that "numbers used for sort- 
ing must all be the same length and 
format. If you use numbers 1 through 
999, for example, all one- and two- 
digit numbers must have leading 
zero's (0) as ‘pads,’ like this: 001, 
92... 

Problems always exist with апу 
“free-form” data-retrieval system; 
because the data is not in any fixed 
format, it’s hard for a Sort routine to 
find the "field" on which you want to 
sort. The advantage, of course, is that 
you don't have to enter data in fixed 
format and in response to prompts. 

My intention with Superfile is to go 
through and, using my normal text 
editor, “mark up" a copy of Footfall. 
Superfile thinks that *C begins a data 
entry, *K begins the keyword field 
for that entry, / separates keywords, 
and *E ends the entry. Thus, I should 
be able to create a characters data- 
base right from the marked copy of 
the text, This isn't an indexing pro- 
gram, so it won't know what page it 
found the entry on, but that isn't 
fatal; the great thing is that it ought to 
pull all that stuff out. If I make the 
character name the first entry after 
the *C, according to the documents 
Superfile will be able to sort the new- 
ly created database, giving me an 
alphabetic list of my characters along 
with whatever comments I decide to 
include between the character name 
and the «Қ; plus a bunch of key- 
words, such as the names of people 
they're associated with, so that I can 
find them again. 


PORTASYS'"-A Low Cost, Versatile 


Expandable Developement System 
OEM Dedicated Controller 
General Purpose Controller | 


PROTOSYS 
MAINFRAME 


EPROM ZAPPER 


MAINFRAME 


*3 Cards Capacity 

*AC power or Battery power (Battery 
not included) 

*Comparator Senses power dropout 
and switches to battery 

*Output voltages: SV, 12V 

*Battery Voltage: 8V to 12V 

PR-1001.... 


Mainframe..., $149.00 


EPROM ZAPPER (Programmer) 


popan 27160r A Eprom {not 
the À series, j.e. 2732A) 
*Firmware included in an Eprom 
*Connects to the Main CPU card 


16K/32K CMOS 
RAM BOARD W/BATTERY 
BACK UP 


28/8741А CPU 
BOARD 


4.5in. x 7.0 in. 


16K/32K BATTERY BACKED 
CMOS RAM/EPROM BOARD 


*16 Sockets for 6116 Low Power 
CMOS and/or 2716 Eprom - Total 
board capacity of 32K bytes 

*On board battery holder for 3 AAA 
NiCad Batteries - trickle charged by 
the regular supply 

*Verylow power consumption for Data 
Retention - Can store program when 
power is turned off 

*Bank selectable 

*Other memory can occupy empty 
Socket space location 

*Gold plated edge finger for reliable 
contact 


parallel I/O ports 


EpromZapper... PR-1002... 
ZerolnsertionSocket ... 


16K CMOS Ram Сага..,............ 
PR-1005 $195.00 
(Batteries not included above) 


$ 79.00 
10.00 


seer ree аа коз eee 


Programmable 
8741A/874B CPU I/O 


Parallel VO 
— Connector 
| | RS232 Serial O 
қ. мм” Connector 
8255А =" 


Programmable 
Parallel 1/0 


MM58167 
Rea! Time Ciock 


Buffer lor the 
^ B741A UPT8748 CPU 


ЗЫ 1/2748 CPU 
t 


12K CMOS 
RAM/2716 
Eprom 


Z8671 CPU 
W/2K ROM 
Interpreter 


interface 
Tristate Buss 
Drivers ^ 


4.5 in. x 7.2 in. 
78671/8741А 


%78671 CPU with built in TINY BASIC 
INTERPRETER 

*12K on board capacity CMOS Ram 
interchangeable with 2716 Eprom 
*Data retention Battery backup cap- 
ability 

*Memory expandable to 60K - Bank 
selectable to greater than 480K 
*All Buss Interface lines buffered and 
Tristatable for multiple CPU opera- 
tion 

*24 Fully Eomae paralle! I/O 
lines - uses 8255A 

*14 additional I/O lines buffered and 
available at Main connector 

*6 Interrupts 

*RS232 Serial |/O switch selectable 
from 110 to 9600 Baud 

*Optional Fully Programmable Real 
Time Clock - uses MM58167 IC with 
its own crystal controlled osciilator 

*Optional 8741A Univeral Peripher- 
al Interface CPU ог8748 single chip 
processor, each with 1K of on board 
Eprom - Digital Cassette Interface 
software forthe 8741 AUPIl available 


Soon 
*Fully Gold Plated edge fingers for 
reliable contact 


k D uality ed es Boards 
v with 4K > 

Т NESSUN. "$195.00 

Ln OPI IC. S eee 

PRIZATA n RS 29.00 
MM58167 Real Time Clock ,........ 

PERSON ж. 255-............ 19.00 


| Мы | 


Availability-Stock to 2 weeks,California Residents- 
please add 6.5% Sales Tax,Shipping and Handling Charges: 
C.O.D. - Add $5.00 in addition to above 


Send for detail information: 


12 BIT AD/DA AMP BOARD 


in. 
in, w/ Kluge Area 


12 BIT AD/DA AMP 
- CONTROL BOARD 


A to D Section 

*12 Bit Analog to Digital Converter - 
uses ADADC80 IC-25 microsecond 
conversion time 

*[nput Voltage anges 10V, SV, 

+2,.5V, + 5V,+10V 

*16 Lines Multiplexer si ngle ended 
or 8 lines differential - differential 
pin out for twisted pair flat cable 
*Data latched and controlled by 
8255A ICs 

*2 LM310 Buffers with balance con- 
trol for differential nulling 

*2 LM318 inverted amplifiers with 
adjustable gain control 

*1LM318 Differential to single end- 
ed converter 

*2 LM733 Video amplifiers with ad- 
justable gain contro! 


D to A Section 

*12 Bit D to A converter - uses AD 
DACBO IC - 3 microsecond conver- 
sion speed 

*Voltage ranges: 10V, 5V, +2.5V, 
+5V, +10V 

*8 Analog switches for multiplexing 
output (or other applications) 

*DAC and Analog switches fully con- 
trolled by 8255A ICs 


GENERAL Section 

*3 optional double pole double throw 
relays 

*2 optional HI SPEED current ampli- 
fiers buffers - uses LHOO33 - 1500 
V/microsecond slew rate +100 ma 
drive current - current limited - Very 
high input impedance - perfect for 
high speed peak detector, sample 
hold, etc. 

*6 additional parallel 1/0 lines 

*Kluge area available 


12 Bit jm Amp Control.......... 
PR-1020.. $299.00 


— 


8 Bit AD/DA- URS ра Same as 
Above...... РН-1021...... $195.00 


UPS-$5.00 UPS Blue Label - $8.00 


€ ProloSys 
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Superfile runs only on a 280 (I tried 
it wih the 8085/8088 Compupro 
dual-processor system, and it won't 
run on that), but I have Zeke II run- 
ning fine, so that's no difficulty. 

There is a problem. The program 
documents give no examples at all. 
They write instructions in what's very 
nearly baby talk, but they don't show 
what's going on. Let me give an ex- 
ample. 

There's a Superfile utility that will 
open a file, copy it to a new file, and 
on the way through change any char- 
acters to any others. This kind of 
utility is called a filter, and it's very 
useful for doing such things as chang- 
ing the print-format commands so 
that text files created by one editor 
can be printed by another. 

Superfile is all menu driven. To run 
this utility, you specify the "change 
characters" option in the utilities pro- 
gram. I now give you Superfile's in- 
structions exactly as they appear in 


the book: 


Enter the present characters first, then 
the replacement characters 
present 2 


changeto > 


At this point you simply list the 
characters that you want changed, 
and then what you want them 
changed to. 


That's it. No more instructions. 
One problem: how does it know 
when you're finished listing char- 
acters you want changed, and ready 
to accept the ones you want them 
changed to? On trying it, I find that 
you simply list what you want it to 
look for, end the list with a Carriage 
Return, and begin a new list; the pro- 
gram lines them up for you, old 
above new, so it's relatively easy to 
do; but it sure would have been a lot 
simpler to figure out if they'd given 
an example. 

Please. Any of you out there 
writing programs and contemplating 
sales: Do not assume that your death- 
less prose is so sparklingly clear that 
you can dispense with examples. 
Paper isn't that expensive. 

Incidentally, the Superfile utility 
will let you enter characters by ASCII 
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(American National Standard Code 
for Information Interchange) 
number, so that you can change all 
the Control-Qs to Control-As or any 
such. Alas, there doesn't seem to be a 
way to create or remove eighth-bit- 
set characters (which appear as 
reverse video on my system) as 
created by Wordstar. For reasons I 
don't understand, Superfile will ac- 
cept numbers greater than 128 (the 
ASCII representation of a character 
with the eighth bit set), but what it 
does with them is simply not predict- 
able. 

Still in all, let's try it. I'll go do that 
now. 


The asterisks indicate. passage of 
time. They also indicate mild gnash- 
ing of teeth. Superfile has its good 


Superfile has its good 
points, but there are 
some infuriating 
aspects to it as well. 


points, but there are some infuriating 
aspects to it as well. 

First, like many programs now- 
adays, Superfile wants your text 
editor to mark the ends of lines with 
not only Carriage Return, but 
Linefeed. This is annoying. To save 
space on files, WRITE (like Electric 
Pencil before it). marks paragraph 
ends with a Carriage Return. (It 
doesn't mark line ends at all, but of 
course when you're using something 
like Superfile you'll make each line a 
separate paragraph; no problem.) 
Thus, I have to run my stuff through 
a filter before Superfile will deal with 
it—and Superfiles "change charac- 
ters" utility will not deal with that 
problem, because it won't substitute 
two characters for one. Grrr. 

Second, Superfile doesn't extract 
stuff from your old document; what 
it does is make a mess of pointers to 
where in your document each entry 
can be found. Then it renames it. 
Thus, I started with a chapter called 
DISCOVERY.TXT and went through 
marking it up: whenever I found a 


character, I put a *C at the beginning 
of a line, then the character name, 
then notes that were often just pulled 
from the text itself; then *K and a 
bunch of keywords, then *E to show 
that entry was done. It wasn't 
onerous. I didn't bother to eliminate 
the text between entries. 

To be safe, I saved that as 
DISCHAR.TXT, put it into the B 
drive, and invoked Superfile. After 
some frustration with the instruc- 
tions—they will not give examples 
and just assume that all is very 
clear—we succeeded in "creating a 
database" called FOOTCHARS 
(meaning characters in Footfall, the 
title of the novel). 

Examining the disk shows there are 
new files FOOTCHARS.NDX and 
FOOTCHARS.DIC, as well as a file 
called DISCHAR.DOO, which is 
nothing more than DISCHAR.TXT 
with a new extension name. Four en- 
tries were crammed in among one 
whole lot of useless text. No extrac- 
tion had been done at all. I'd obvious- 
ly had the wrong idea about what 
Superfile does—yet Га spent some 
time reading the documents. 

Close rereading discloses that if I 
want to add anything to my “data- 
base,” it will append.the new files on- 
to the old one; it still won't extract. 

This means that my scheme of 
marking up existing stuff and extract- 
ing it into a Superfile isn't going to 
work; Il have to eliminate the ex- 
traneous matter. It will be simple 
enough to write a small filter program 
that does that, and while it's at that 
job it can put Carriage Return-Line- 
feed pairs wherever it sees a Carriage 
Return; whether that's easier than 
using my Minimum Data Base (which 
will find included strings 
and thus would find BYTES if you 
searched for BYTE) is another matter. 

Thus, after a couple of hours' work 
I was able to figure out what Superfile 
is and does. Understand, it's not all 
that hard to use the program, because 
it’s all menu driven and the docu- 
ments are pretty good at walking you 
through a lot of it; but I, at least, had 
my problems figuring out what it was 
going to do until it did it. 

Superfile lets you make a whole 
mess of entries in any format you 
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"Quality Throughout" 
800-238-3100 


О.Т. Products Division 
COMPATIBLE COMPUTER CORP. 
3330 South Third St. West 
Salt Lake City. UT 84115 

© 1801) 974-0999 


Q.T. Systems Division 
GOLDEN WEST COMPUTERS 
60 North 300 West 

Provo, UT 84601 

€3 1801) 373-1467 


NOTICE: CP/Mis a trademark of Digital Research, Turbodos of Software 2000 and INFOWARE of Compatible 
Computer Corporation. The O.T. products and systems above are produced and sold under license by 


Compatible Computer Corporation and Golden West Computers. Inc. Тһе О.Т. trademark and product designs 


NEW IMPROVED 1983 MODELS 


The entire Q.T. product line has been redesigned and improved using com- 
puter controlled manufacturing techniques to insure the highest quality. 
Many new features have been added to every item. The Q.T. 1983 models are 
among the best S-100 products available on the market today. They are fully 
compatible with the latest 16/32 bit cpu's. 


Call (800) 238-3100 today for the location of your nearest dealer and/or to 
obtain the 1983 Q.T. catalog. Substantial dealer/OEM discount offered. 


Stocking dealers with retail showrooms and mail order facilities include: 
Priority One, Chatsworth, CA 

Bison Products, Los Angeles, CA 
Compatible Computer, New York City @ 212-221-7900 


800-423-5922 
© 213-994-2533 


TERMS: Cash prepayment @ 2% discount. COD or net 30 days with prior credit approval. Initial dealer/DEM 
orders must be COD or prepaid (MC/Visa credit card OK). Purchase orders accepted from D&B rated firms. 


remain the property of the licensor, O.T. Computer Systems, Inc. of Hawthorne, Calif. 


Shipping and handling charges estimated at $0.50/Ib UPS ground and $ 1.0075 UPS Blue Label or airfreight. 
Minimum $3.00. Utah residents add sales tax. Export orders welcomed—telex 426382 ITR UI. 


—QT 8" Mainframe with 8 slot Motherboard 


• Electronics on Two Cards = 64K RAM Standard 
e AMZ 280A CPU e Parallel Printer Port 
e Filtered Fan • Two A.C. Outlets • Key Lock Switch 


Package Price Includes Cables, Documentation & Utility Programs. 


e Universal Disk Controller 


| 


ОТ. MICRO-FRAME®— Series 600 
Desk Top-Plain Front Panel 


e 6 to 22 slot Motherboard 
e Full 1/0 Cutout Array 
e Fused EMI/RFI Filter 


e Heavy Duty Power Supply 
(+ 8V@16A + 16V@3A) 

QTC-MF+1 NoMB...... $499 
QTC-MF+6 6 slot MB .... $599 
QTC-MF+8 8 slot MB .... $649 
QTC-MF + 12 12 slot MB ... $699 
QTC-MF + 18 18 slot MB ... $799 
QTC-MF + 22 22 slot MB ... $899 


Q.T. PRO-FRAME? —Series 700 
Rack Mount — Constant Voltage 


QTC-RM + 12 12 slot МВ... $799 
QTC-RM+ 18 18 slot МВ... $899 
QTC-RM -- 22 22 slot МВ... $999 


Q.T.’s All in One®? 


Universal Disk Drive Cabinet 
e Expandable e Accepts all 8" drives 


QT's unique new disk drive cabinet has been designed to 
accept virtually any 8" drive on the market today from 
Tandon Thinlines to 40 megabyte Quantums. Features 
include interchangeable face plates (Qume, Shugart, 
Tandon, etc.) and "electronics in adrawer” construction 
to simplify installation and maintenance. Heavy duty 
power supply will carry any combination of up to four 
Thinline, two standard, or one hard disk drive with floppy 
backup. +5V@5A, —5V@1A, + 24V@5A. 


Front— по pared 


QTC-DDC8 8V-XX w/one faceplate ......... $399.00 
Replacement Faceplates raves type & 

| number of drives) . „Beie aesae: O 

^J Taridon 4-drive power cable ...............515.00 

Data Cables available .................. $20-50,00 


` QT. MAXI-SYSTEM PACKAGE—Model 800P 


$6,395.00 


List $7,995.00—Save $1,600.00 


—Televideo 925 Full Featured CRT 
—Choice of printer: C. Itoh F-10 daisy wheel or Oki data M84P high speed dot matrix (200 cps.) 


The Q.T. Maxi-System is an industry standard S-100 expandable microcomputer which is ideal for general 
business computing, word processing and data base management applications. CP/M operating system is 
standard. MP/M or Turbodos optional. Unique Infoware® utilities simplify operation and user training. 


* 10-40 MB Hard Disk Option « Expandable to 256K RAM 
* Two Serial Ports 
Model 800 alone .................. $4,995 


` QT. MINI-SYSTEM PACKAGE—Model 500P | 


93,999.00 | 


List $4,995. 00 Save $1,000.00 
—Q.T. 5%” MINI-FRAME w/6 slot МВ 
—Televideo 910 Green CRT 
—Dot Matrix printer (M82A) 


e CP/M standard. Turbodos optional. 

e Reliable Single Card Electronics 

e 780 CPU/Universal DMA controller 

е Dua! Double Sided/Density Drives 

е Memory: 64K RAM & 320K Disk Drive 

е Cables, manuals, Infoware® Utilities 

Model 500 alone ............. $3,495.00 


a 2 Megabytes on line 


Q.T. MINI-FRAME?— Series 500 
Desk Top—Dual Mini Drives 
e Holds two 5'A" Drives 
e Full Cutout Array 
e 6, 8, or 12 slot MB. 
e Fused EMI/RFI Filter 
e Hard Disk Power Supply 

(+ 8У@16А, + 16V@3A, 

+ 12УФ5А, + 5V@5A) 


Q.T. MAXI-FRAME? —Series 800 
Desk Top for Dual 8" Drives 


e 6, 8, 12 slot Motherboard 

e Universal Drive mounts 

e Key lock Power Switch 

e Heavy Duty Power supply 
(+ 8V 916A, + 16V 3A, + 5V 5A, 
—5V 81A, + 24V 95A) 


QTC-MF--MD (Мо MB) .. $699 QTC-MF--DD1 NoMB ..... $/99 
QTC-MF+MD6 6 slot MB . $799 QTC-MF+DD6 w/6s.MB .. $899 
QTC-MF+MD8 8 slot MB . $849 QTC-MF+DD8 w/8 s. MB .. $949 
QTC-MF+MD12 12 slot МВ $899 ОТС-МЕ +DD12 w/12 s. MB . $999 


Standard features & Options: All QT mainframes are built on a stron oop steel chassis with sturdy heavy 
gau e aluminum covers. Heavy duty powersupplies have individually tused outputs and are shietded by 

МАҒ filter & line surge protector. Standard 1/0 cutouts include provision for 16 DB 25's, 10C 37, 2 
DA 15's, centronics parallel, 134 pin and 2 50 pin IOC ribbon cable connectors. Filtered positive pressure 
cooling fan. Twin AC outlets provide convenient connection for and control over printer and terminal. 
Standard colors are charcoal/light grey to match Televideo terminals. Optional colors include brown/tan 
and federal spec. ivory at extra charge. Constant voltage power available on most models—add 
$100.00. EIA rack mount rails available on some units—add $95.00. Complete OEM customization 
available on orders of 10 or more units. Contact factory for details and pricing. 


DUAL $" HORIZONTAL DRIVE CABINET 
Dimensions: 5"H 17"W 20"D 


Designed to provide basic disk storage 
capacity for S-100 and other computers. 
Low profile permits table top stacking. 


SINGLE 8” VERTICAL CABINET 


Size: 11"H 11"W 18"D 
Perfect add-on disk driveforany 
system. Accepts most brands. 


QTC-DDC8V .......... $299 QTC-DDC+88H................. $349 
Q.T. "ALL IN ONE" EXPANDABLE DISK DRIVE SUBSYSTEM SPECIALS 
QTC-DDS + 0 with two single sided Siemens Drive (0.5MB) ........... $695 
QTC-DDS + 1 with one double sided Mitsubishi Drive (1MB) .......... $895 
QTC-DDS + 2 with two DSDD Mitsubishi Drives (2MB) ............. $1,495 
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to You? 


NOT IF YOU BUY 
YOUR PRINTER 
FROM... 


НЕ 


«Printer 


STORE —M сч: 


SERVICE, COMPUTER AND SOFTWARE COMPATIBILITY, and LOW 
PRICE, are among the many factors to consider when purchasing a 
printer. At the PRINTER STORE we specialize in printers, so our trained 
professional staff can help you choose the right printer for your personal 
and business needs. When you buy a printer from us you can be assured 
that your purchase will also include: 


ж FULL FACTORY x FREE ж FULL 
AUTHORIZED TECHNICAL AFTER SALE 
SERVICE CONSULTATION SUPPORT 
DOT MATRIX PRINTERS LETTER QUALITY PRINTERS 

EPSON SERIES BROTHER SERIES 
DD Eois он $ CALL HR-1 (parallel) ........... $815 
г .............- $ CALL HR-1 (вегіі)........... $ CALL 

COMREX SERIES 

uo SER ا‎ $380 CR-1 (parallel) ......... $ CALL 
UO келсек AS $685 CR-1 (serial) ........... $ CALL 
UP At Ж $ CALL Transtar 130.............. $785 
#®Д.................. $CALL О"аіѕумгіїег............. $ CALL 
84 (parallel) шы ы-н: $ CALL NEC SERIES 

C. ITOH SERIES oe $1575 
8510 Prowriter ........... $395 ЕЕ: Ro 25202. $2000 
Prowriter ll ............ $ CALL ERES o. мы = ж... $1850 

IDS SERIES о. РКЕ Жы $ CALL 
Місгоргізт 480 ........ $ CALL B NET CCP $2425 
Prism 80.............. $ CALL Шаа а Re e $2900 
Prism 132 .......,..... $ CALL VON d. SES Cee $3000 

GEMINI SERIES 7730 Ы өлі зы TRU M AT $2400 
adu, ТЕ... а... а. нее e $339 SCM-TPI................. $585 
PA E coria res SCALL — MicroBuffer............ $CALL 

NEG BUF 44 ace $ CALL Grappler+.............. $ CALL 

Toshiba P 1350 ........... $1750 Apple Dumpling ......... $ CALL 


We carry a full line of Cables and Accessories 


Call (213) 470-1888 and ask us about. . . 


Fone REE 2) LOW PRICES 
We are so confident of our LOW PRICES and SUPPORT that we are 2) FREE INTERFACING BOOKLET 
going to ask you to make the intial investment by calling us In 


return. when you buy your printer trom us. we will rebate the cost of 3) FREE TECHNICAL SUPPORT 
СС 4) FULL SERVICE OPTION 


HOW ТО ORDER: Our phone lines are open from 8 am to 6p m 
PST Monday-Friday We accept VISA. MASTERCHARGE (at no extra 
charge) personal checks take two weeks to clear С00 5 accepted 


Same-day shipment on orders placed before 1 p.m. Manufacturer's 
warranty applicable on all equipment Prices subject to change 


STORE 2357 Westwood Blvd., L.A., CA 90064 


The Printer Store 1983 
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like. You begin each entry with a *C. 
If you want to make mailing labels, 
you can make the first entry a name, 
last name first for sorting. This still 
isn't clear to me because there's no en- 
try for "mailing labels" in the index, 
and the various references to making 
labels didn't tell me much; I presume 
that if I read the whole document I'd 
find out. 

You can put anything you like, in 
any format you like, in the entry. 
This free format severely limits the 
ways Superfile can sort your data; the 
simplest is by the first words after the 
*C. There appear to be ways to do 
"numeric" sorting as an alternative, 
but that isn't clear, and the sort algo- 
rithm insists that the numbers be pad- 
ded with leading Os. 

Lines in the entries must be 
separated by Carriage Return-Line- 
feed pairs; anything else will prohibit 
you from displaying any filed data, 
making the whole exercise futile. 
Superfile will not add Linefeeds, 
although it does have some limited 
filter capabilities. 

At the end of the data part of the 
entry you put a *K, followed by key- 
words. Keywords must be separated 
by the “/” character; since there can 
be spaces in keywords (i.e., Superfile 
can use keyword phrases), this is rea- 
sonable, but of course that means 
that spaces are significant characters; 
BYTE NOW and BYTE NOW 
are different. Furthermore, Superfile 
looks for the exact keyword, and 
there is no provision for searching for 
inclusions. 

Superfile takes the whole text file 
you've just created, renames it, and 
makes up an index; it also makes a 
sorted dictionary of keywords. This 
is done automatically and painlessly 
and is one of the best features of the 
program. The text file you've created 
becomes your "database." You can 
mark up existing files and add them 
to the database; however, extraneous 
matter not part of any entry will re- 
main in the database, taking up space 
and presumably adding to the access- 
time requirements. I don't know what 
happens if you try to sort a database 
containing extraneous matter. 

Superfile is quick and easy to use, 
and FYI Inc., which markets it, is so 


NRI teams up with Radio Shack 
advanced technology to teach 
you how to use, program and 
service state-of-the art 
microcomputers... 


It’s no longer enough to be just 
a programmer or a technician. 
With microcomputers moving into 
the fabric of our lives (over 
250,000 of the TRS-80™ alone 
have been sold), interdiscipli- 
nary skills are demanded. And 
NRI can prepare you with the 
first course of its kind, cover- 
ing the complete world of 
the microcomputer. 


Learn At Home 

In Your Spare Time 

With NRI training, the program- 
mer gains practical knowledge of 
hardware, enabling him to design sim- 
pler, more effective programs. And, 
with advanced programming skills, the 
technician can test and debug systems 
quickly and easily. 


Now training includes either the TRS-80) Model HI 
Microcomputer with Disk Drive or TRS-80 Color 
Computer with Computer Access Card; profes- 
sional LCD multimeter; the NRI Discovery Lab; 
and hundreds of demonstrations and 
experiments. 


(TRS-80 is a trademark of the Radio Shack division of Tandy Corp.) 


Now NRI takes you inside ће 
TRS-80 Model Ill microcomputer with 
disk drive to train you at home as the 
new breed of computer specialist! 


Si „Г 


Te ES, ч “а” ue 


Only NRI gives you both kinds of 
training with the convenience of learn- 
ing at home. No classroom pressures, no 
night school, no gasoline wasted. You 
learn at your convenience, at your own 
pace. Yet you're always backed by the 
NRI staff and your instructor, answering 
questions and giving you guidance. 


TRS-80 Model III Plus Disk 
Drive to Learn On and Keep 


NRI training is hands-on training 
with practical experiments and demon- 
strations. You not only learn to program 
your computer, you learn all about it. . . 
how circuits interact . . . interface with 
other systems. . .gain a real insight into 
its nature. Under NRI' carefully planned 
training, you even install a disk drive, 
verifying at each step its operation. 

You also work with a professional 
4-function, 2%; digit digital multimeter 
and the NRI Discovery Lab, performing 
over 60 separate experiments. Both mi- 
crocomputer and equipment come as 
part of your training for you to use and 
keep. 


atl 


Same Training Available With 
Color Computer 


NRI offers you the opportunity to 
train with the TRS-80 Color Computer as 
an alternative to the Model III. The same 
technique for getting inside is enhanced 
by using the new NRI-developed Com- 
puter Access Card. Only NRI offers you a 
choice to fit your specific training needs. 


Send for Free Catalog 


Get all the details on this exciting 
course in NRI's free, 104 page catalog. It 
shows all equipment, lesson outlines, 
and facts on other electronics courses 
such as Electronic Design, Industrial 
Electronics, Video/Audio Servicing. . .12 
different career opportunities in all. Keep 
up with the latest technology as you 
learn on the latest model of the world’s 
most popular computer. If card has been 
used, write to: 


NRI Schools 
McGraw-Hill Continuing 
Р Education Center 


3939 Wisconsin Avenue 


ot iy 
c je Washington, D.C. 20016 
“НШ. 


We'll give you tomorrow. 
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Circle 139 on inquiry card. 


FANTASTIC PRICES!!!! 
FROM DIGITAL DIMENSIONS 


OKIDATA 
ML-80..80 COL., 80 СРЅ.............. $339 
ML-82A..80 COL., 120 СРЅ............ $415 
*ML-83A..136 COL., 120 СРЅ........... $675 


*ML-84..PARALLEL, 136 COL., 200 CPS . .$975 
*ML-84..SERIAL, 136 COL., 200 CPS. .. $1,095 


**ML-92..80 COL., 160 CPS............. $509 
*2ML-93..136 COL., 160 CPS............ $869 
PACEMARK 2410..350 CPS .......... CALL 
PACEMARK 2350..SERIAL, 350 CPS... CALL 
‘Includes TRACTOR FEED 
**Inc., OKIGRAPH ™ DOT ADDRESSABLE GRAPHICS 
Bearer’ |e. EES EE £6 ГОС C 3217 $649 


120 word/min Daisy Wheel, 10 or 12 pitch, 
serial or parallel intariace 


DAISYWRITER 2000 ............... $1,015 
Bidirectional 40 CPS Average 
Throughput, 48K Buffer, Centronics, 

488, RS232 & C. Loop Included. 


DAISYWRITER 1500 $................. $955 
4K Buffer Serial Only 

DAISYWRITER 1500 Р................. $925 
4K Bulfer Parallel Only 

IDS 
es |o ——— 77 $1,046 
Includes 3.4K Buffer and 200 Sprint. 
PRISM НО, „аа еа. гав она $1,245 


Includes 3.4K Buffer, sheet feed, 

Sprint 200 CPS and graphics. 

PRISM Bl. « « ueneno d $1,445 
Includes 3.4K Buffer, sheet feed, 

Sprint 200 CPS, graphics and color. 


PRISM 132...................... $1,606 
Includes all of above. 
C. ITOH 

las qu ee $489 
hc. 0 0 seata Sea aaa aaa =. = ызы $629 
Prowniter 2 (Parallel) ERI а оь 5 EE а 4 $719 
Erawritev2i(Gernal)e. ore аша шш ы; 4: = IESU SS $769 
SURWRIBRE ОРУОЛУН. $1,449 


Frinimaster ЕЗ, EE cong а 6 # 2 5 Tucci 2 $1,699 


DISK DRIVES 


Напа ЕЛӨІ...................... $305 

MicřožS6i poari poo MÊS ка > $289 
MODEMS 

Hayes 300 Вайй5таМойет................. $219 

Hayes 1200Вашй5та!Модйет................ $515 
E-Z COLOR board.......... oe А $199 


For the Apple ІІ or Apple Il Plus. 
16-Color, 256 x 192 resolution. Requires 
3.3 DOS. Includes demo software and 
E-Z COLOR Editor. 

E-Z COLOR board for S100 Systems .... $279 


E-Z COLOR board for TRS-80........ $239 

INTEX TALKER text-to-speech synthesizer. Serial and 
parallelintetaceincluded . ................... $280 
АМДЕКЯЗ"СӨӘШӘНЗ........т.-........... $335 
ANDER RA COLORI o onmia anes cn or ter ade ain $719 
NEC JBi201 GREEN Мопіс”.................. $159 

FOR THE IBM P.C. 
Quadram Quadboard w/64k ........ $469 
Quadram Quadboard w/i28K....... $519 
Quadram Quadboard w/192k ....... $609 
Quadram Quadboard w/256k ....... $699 


DIGITAL DIMENSIONS 
190 Chapel Rd., Manchester, CT 06040 
Info & Orders Call 203-649-3611 
Orders Only 1800-243-5222 


C.O.D. Welcome. Allow 2-3 Weeks For Checks. MC/VISA OK. 
All Prices Include UPS Ground Freight In U.S. 
CT Residents Add 71/2% Sates Tax. 
Prices Subject To Change Without Notice. 
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confident that you'll like it that it will 
let you have it for a 30-day trial; if at 
the end of the time you don't want it, 
you can return all the materials plus a 
certificate swearing that you've kept 
no copies, and FYI will refund your 
money. 

Superfile seems to work, and I ex- 
pect it's easy enough to learn. The 
cascade menu system is nearly fool- 
proof—I deliberately tried to crash 
the system by typing Control-C at 
various places and I couldn't do 
it—and the various prompts and 
error messages make sense, or at least 
do so with increasing experience. 
There are some annoying aspects, but 
on the whole this is a pretty good pro- 
gram. It's a lot faster than dBASE II, 
but of course it's also a lot less ver- 
satile. 

Га recommend it, especially with 
that money-back guarantee and trial 
period—except that FYI has devised 
another user-threatening agreement. 
This thing is in tiny print; I need a 
strong light and the glass from my 
transistorized Oxford English Dic- 
tionary to read it, and even then I 
have trouble. 

The agreement is in legalese. It 
begins with the word Whereas, goes 
on to witnesseth, and ends with a 
signature block so damned small that 
I couldn't get my real name in there if 
I were foolish enough to sign the silly 
thing. If you're planning to sign as J. 
Doe you can just about do it, and 
maybe that's no bad plan unless your 
name really is J. Doe. 

I don't know what FYI warrants; 
the print's too small to read. I see in 
the last line it disclaims any respon- 
sibility for letting you assume this 
product was useful or merchantable 
or fit for any particular purpose. 

In another place there's a provision 
to be sure the lawyers are paid no 


Items Reviewed 


Active Trace 
Cardfile 
Footnote 
Digital Marketing 
| 2670 Cherry Lane 
| Walnut Creek, CA 94536 
(415) 938-2880 


matter what else happens. I wonder 
why that doesn't surprise me? 

In theory you can't get Superfile 
without signing this thing, which is 
actually in the form of an application; 
the last line says "Upon receipt of two 
(2) properly completed and signed 
copies of this Agreement, along with 
the appropriate Order Form(s) and 
Fee payment, FYI or its authorized 
Dealer will return one copy of this 
Agreement to End User [I think that 
means customer] along with the ap- 
propriate FYI product materials." 

Now that I look at it, I’ve apparent- 
ly locked myself out of ever being 
able to be an authorized user: that is, 
I sure haven't signed this stupid agree- 
ment; but one of its provisions is that 
any use of FYI products without hav- 
ing signed this is unlawful and sub- 
jects me to all kinds of horrible 
penalties, liability for which I 
acknowledge by signing the agree- 
ment... 

If you can put up with a company 
that lets its lawyers run wild like that, 
and you're willing to sign a licensing 
agreement that you can't read and 
hasn't room for a signature anyway, 
you might like Superfile, although I 
suggest you examine Cardfile first to 
see if it would do; Superfile has a 
number of features Cardfile lacks, but 
it costs a lot more, too. 

| may yet use it, if I get around to 
writing the filter programs it would 
need before it could solve my prob- 
lems. @ 


Jerry Pournelle welcomes readers’ com- 
ments and opinions. Send a self-addressed 
stamped envelope to Jerry Pournelle, c/o 
BYTE Publications Inc., POB 372, Han- 
cock, NH 03449. Please put your address 
on the letter as well as on the envelope. 
Due to the high volume of letters, Jerry 
cannot guarantee a personal reply. 


Text box continued on page 356 


AMA 


8080, Z80, 6809 
and 8086 


Gives your application a head start 


Save time and money in the develop- 
ment of your product or system by 
using AMX, the software executive 
with proven, fault-free operation. 


SIMPLE OPERATION 

You divide complex control pro- 
grams into a number of separate, 
more manageable programs, called 
tasks, each designed to do one job. 
This allows tasks to be written and 
tested separately and then combined 
to form a reliable, finished system. 

AMX supervises the orderly execu- 
tion of these tasks, assuring that the 
most important jobs always get done 
first. Tasks appear to be executing 
simultaneous. It's almost like having 
a separate CPU for each task! 


HARDWARE INDEPENDENCE 
AMX does not require a particular 
hardware configuration. You control 
your environment. You pick the I/O 
method. You decide the preferred in- 
terrupt service technique fory our sys- 
tem. AMX will support you on the 
microprocessor of your choice. 


ЖЕ 
AF 


AMX isfast, compact, and ROMable. 
The AMX nucleus, less than1400 bytes 
in size, features multiple task priorities, 
intertask message passing with prior- 
ity queuing, external event synchroni- 
zation, and interval timing. 

Support modules provide extended 
memory management, buffer control 
and resource allocation. Fast, re- 
entrant integer and floating point math 
libraries are also available. 


Service 
Procedures 


AMX General Operation 


AMX is a trademark of KADAK Products Ltd, 
CP/M is a trademark of Digital Research Corp. 
280 is a trademark of Zilog Corp. 


KADAK Products Ltd. 


AMX interfaces support programs 
written in C, PASCAL, РШМ, FORTRAN 
and assembler. 

Access to CP/M® disk files in real 
time is possible using the AMX /О 
Supervisor. 


COMPLETE DOCUMENTATION 

We deliver AMX source on diskette 
to permit AMX to be moved to the soft- 
ware development system of your 
choice. Our liberal license agreement 
permits binary (object) distribution 
without royalties. 


HOW TO ORDER 

A specification sheet and price list 
are available, free. Your check or 
money order for $75 will purchase the 
AMX Reference Manual for immediate 
evaluation (specify 8080, 780, 8086 
or 6809 processor). Add $25 for post- 
age and handling outside USA and 
Canada. The standard 8080/7280 AMX 
Multitasking Executive package, in- 
cluding source code, is $800. Sup- 
port modules and interfaces are avail- 
able separately. 


AMX is the choice of professionals 
the world over. Make it yours, today. 


ak 
ЖЕ 


206-1847 W. Broadway Ave., Vancouver, B.C., Canada V6J 1Y5/Phone: (604) 734-2796 Telex: 04-55670 
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MODEM 


51 2095 


No other acoustic modem 
gives you all these fea- 
tures at this low price. 


combination of features, quality and performance 
that others can't match at this price. 

0-300 Baud, Bell 103 compatible. Originate/ 
Answer. Half/full duplex. RS-232, TTL, CMOS 
level compatible. Use any computer. Cassette 
tape recorder ports save data for reloading or re- 
transmission. 6 pole active filter handles weak 
signals, Carrier detect LED indicates adequate 
signal strength for data recognition. Quality 

| "muffs" gives good acoustic coupling, isolates 
external noise for reliable data transfer. Crystal 
controlled. “ON” LED. Aluminum cabinet. 110 
VAC or 9 volt batteries, 9x1/2x4 in. 


Apple Il, Il Plus: software and cable for 
modem, MFJ-1231, $39.95. Plugs into game 
port. No serial board needed. 


MF! RS-224 TRANSFER. SWITCH 
> m 
е е 


Шетесеебте 


It’s like having $7935 


an extra port 


MFJ-1240 RS-232 TRANSFER SWITCH. Swit- 
ches computer between 2 peripherals (printer, 
terminal, modem, etc.). Like having extra port. 
Push button switches 10 lines (pins 2,3,4,5,6,8, 
11,15,17,20). Change plug or cable to substitute 
other lines. Push button reverses transmit- 
receive lines. LEDs monitor pins 2,3,4,5,6,8,20. 
PC board eliminates wiring, crosstalk, line inter- 
ference. 3 RS-232 25 pin connectors. 7x2x6 in. 


05 MFJ-1108 AC POWER CENTER. | 
Adds convenience, prevents data | 


loss, head bounce, equipment damage. 
Relay latches power off during power 


ment, eliminate interaction, noise, 
hash. Varistors suppress spikes. 3 
isolated, switched socket pairs. One un- 
switched for clock, etc. Lighted power, 
reset switch. Pop-out fuse. 3 wire, 6 ft. 
cord. 15A, 125V, 1875 watts. Aluminum 
case. Black. 18x234x2 in. MFJ-1107, 
$79.95. Like 1108 less relay. 8 sockets, 
2 unswitched. Other models available, 
write for free specification sheet. 


Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 

One year unconditional guarantee. 

Order yours today. Call toll free 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Add $4.00 each for shipping and handling. 


CALL TOLL FREE ... 800-647-1800 
Call 601-323-5869 in MS, outside continental USA 


ENTERPRISES, 
INCORPORATED 


921 Louisville Road, Starkville, MS 39759 
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transients. Multi-filters isolate equip- | 


Text box continued: 


CB-80 

CBASIC 

Pascal/MT+ 
Pascal/MT + 86 

Digital Research 

POB 579 

Pacific Grove, CA 93950 
(408) 649-3896 


| Mathemagic 


International Software Marketing Ltd. 
Suite 421 University Bldg. 

120 East Washington St. 

Syracuse, NY 13202 

(315) 474-3400 


Osborne 1 Double-Density Option 
Osborne Computer Corporation 

26500 Corporate Ave. 

Hayward, CA 94545 

(800) 772-3545, ext. 905 (California) 

(800) 227-1617, ext. 905 (outside California) 


| PBASIC (&inch CP/M) 
| Bruce W. Tonkin 


34069 Hainesville Rd. 
Round Lake, IL 60075 
(312) 223-0832 


Superfile 

FYI Inc. 

4202 Spicewood Springs Rd. 4114 
Austin, TX 78759 

(512) 346-0133 


TV2000 Conversion Kit 
Wordtech Systerns 

Suite 114 

953 Mountain View Dr. 
Lafayette, CA 94549 
(415) 254-7747 


The Wedge 

Systems Plus Inc. 
1120 San Antonio Rd. 
Palo Alto, CA 94303 
(415) 969-7047 


8087 Add-on Board 
Hudson and Associates 
POB 2957 

Santa Clara, CA 95055 
(408) 554-1316 


8087 Board 

Compupro Systerns 

Oakland Airport, CA 94614-0355 
(415) 562-0636 

Book Reviewed 


Inside Basic Games 


$500 
$150 
$350 
$600 


Apple $89.95 
Others $99.95 ' 


$250 plus installation 


Not available 


$195 


$220 


$199 


$495 


$300 


$14.95 


Richard Mateosian. Berkeley, CA: Sybex, 1981, 352 pages. $1.50 postage and handling 


STATPRO 


The most comprehensive and sophisticated 
statistics and graphics database program 
ever developed for the personal computer. 


Years of research, development, and 
field testing have resulted in the 
most extensive statistics and graph- 
ics database program specifically 
designed for the personal computing 
environment. STATPRO™ provides 
the data analysis capabilities and 
flexibility previously available only 
on a large computer. Researchers, 
business professionals, and other 
data analysts will welcome the 
breadth yet simplicity of this pro- 
gram! STATPRO requires no pre- 
vious computer experience, no 
special command language. Single 
keystrokes access all of the data man- 
ipulation, statistics, and graphics 
power of STATPRO. 


STATPRO allows easy access to its 
extensive numerical data 
capabilities. 


The strength of STATPRO is found 
in the functions of its user friendly, 
menu-driven database. You can 
easily learn to enterand edit, 
manipulate, transform, and print 
out data. STATPRO's searching 


1 2 3 4 5 


в 7 B 9 te 


capabilities allow these functions to 
be performed on all your data ora 
user defined subset of your data. 
Over 600 transformations and con- 
versions are available. You can 
place the results of these transfor- 
mations into the same field or any 
other field in STATPRO's database. 


STATPRO is a trademark of Wadsworth Electronic Lanes ome A 
а 


Circle 435 on inquiry card. 
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STATPRO offers a comprehensive 
collection of statistical procedures. 


The statistics component of 
STATPRO contains a multitude of 
rocedures, grouped into the fol- 

owing modules: 


Descriptive: Contingency analysis, 
cross tabulation, normality tests; 
descriptive, comparative, range and 
non-parametric statistics. 


Regression: Linear, non-linear, 
stepwise, and multiple regressions; 
residual analysis and statistical 
matrices. 


Analysis of Variance: Single and 
nested classifications, two and three 
way equal and unequal iw size 
and non-parametric ANOVA. 


Time Series: Moving averages, 
multi-stage least squares, fitted 
polynomials and trig functions, 
additive and multiple forecasting. 


Multivariate: Principal components 
factor, orthogonal factor, obi ue 
factor, pair-weighted cluster, dis- 
criminant function, multiple con- 
tingency, and canonical correlation 
analysis; positive definite inverse 
and determinant. 


SIATPRO provides graphic 
representation of your data in 
minutes. 


STATPRO graphics plot all the 
results of your STATPRO statistical 


nternational Business Machines, Corp. 


analyses including scatter, triangle, 
regression, and box plots; piecharts, 
histograms, and dendograms. Fur- 
ther, with STATPRO you can cus- 
tom edit with keyboard, paddles 
or graphics tablet. You can create 
characters and shapes and place 
them anywhere on a graph. Mix 
text with data fields. Place multiple 
plots on each screen. Define your 
axis limits. 


You can save your graphics on a 
disk for a multiple color "slide 
show" presentation, or print them 
out through a variety of compatible 
printers. 


STATPRO documentation wraps 
up the package. 


Although STATPRO software is 
essentially self-documenting, com- 
plete print documentation is pro- 
vided. This includes walk-through 
tutorials, easy to understand poc L 
reference guides and comprehen- 
sive user's guides. 


STATPRO — runs on the 
Apple? II and x e III personal 
computers. It will soon be available 
for the IBM® PC. 


Find out more about STATPRO: 
The Statistics and Graphics 
Database Program. 


Contact your local dealer, or call us 
toll-free at 


800-322-2208 


You can also call us toll-free for 
information on corporate purchase 
through our National Account 
Program. 


WADSWORTH 
Electronic 
Publishing 
Company, 

20 Park Plaza, 
Boston, MA 02116. 


lr is a registered trademark of Apple Computer, Inc. ІВМ is a registered trademark 
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IBM PC- COMPLETE LINE 


IBM 

PC System: includes 64K IBM-PC with 2 
Floppy Disk Drives, Floppy Drive Con- 
troller, Color Graphics Card. All for 
BE өленде э: эже $2999.00 


LOTUS 1-2-3 SOFTWARE .. . CALL 


TAVA CORP. PRODUCTS 
TRUMPCARD 

Aunique memory card with 256K Ram 
Game |/O-and Serial |/O. . . $499.00 
TRUMP CARD 1 


Serial |/О and 512K fully populated - 


memory cam ............ $699.00 


TRUMP CARD V 
Features Parallel and Serial I/O, Game 
МО and a Clock/Calander with bat- 
tery back-up. A fully populated 256K 
memory board........... $599.00 
QUADRAM 
Quad Board - 256K, Paralle! Port, Serial 
I/O, Clock Calendar with battery 
backup . . . $599.00 
512K Ram with Serial /О.... $799.00 
AST RESEARCH 
Combo Plus- 256K, Parallel & Serial 
Port, Clock Calendar W/Bat, back-up. 
Superdrive, Superspool ... $599.00 
Mega Plus- 512K, Parallel & Serial 
Port, Clock Calendar W/Bat. back-up 


»$ ; э "oH 


Floppy Disk Controller... . . $179.00 
Floppy Disk Controller w/Parallel 
БЫ, ае а сотан 5229.00 
Floppy Disk Controller w/Serial 
eT ee MEM . $239.00 
HERCULES GRAPHICS CARD 
This card gives you 720 x 350 
graphics $499.00 


"СР/МВв is a registered trademark of Digital Research, Inc. 
*CP/M ıs a registered trademark of Digital Research, inc. 
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BIG BLUE 
Dual I/O ports, dual processing,-Serial 
port, Parallel port, 5 MHZ, Z80 B, 64K, 
Hard disk interface, Clock/Calendar, 
let's you run existing CP/M®software. 
List 55Б89.......... Ours $479 


OTHER PRODUCTS FOR IBM 


MODULE CONVERSIONS FOR 
YOUR IBM-PC 


2-80 Card-Will put PC in touch with 
20,000 existing programs CALL 
8086-! ets your IBM run 3 to 4 times 
faster CALL 
68000-Converts PC to 32 bit Architec- 
ture and UNIX ІП. It transforms 

PC to a powerful cost effective 
Commercial Engineering work 
Station. . CALL 
80286-A multi-user expansion pro- 
vides cost effective benefits 

ee ee eee CALL 
16032-This micro-card offers VAX like 
functionality and architecture 

UH. ue ... CALL 
UNIX/XENIX"-XENIX on IBM-PC 


v. n acu oa - 4 a «а «X945 a 4 
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CALL | 


PC Versa Сага-512К Memory Card 
provides user flexibility to run on time 
tested Software available on any of the 


chosen processors .... CALL 
FLOPPY DISK DRIVES 

TANDON 

TM-100-1 Sj DD ........ $189.00 
TM-100-2 DS/DD. .. ..... $249.00 
TM-100-4 DS/DD. ... .... $359.00 
ТМ-848-1 SS/BD ......... $425.00 
TM-848-2 DS/DD. ........ $499.00 
SHUGART 

SAOD SS/SD. oa es $169.00 
SA450 DS/DD......<se.- $239.00 


*APPLE 15 a registered trademark of Apple Computers, INC. 
"IBM ıs a regstered trademark of ІВМ Corporation. 


SA800/80! 55/50... . $365.00 
SA850/851 DS/DD. ....... $459.00 
SIEMENS 

FOD SES . ualle $159.00 
FOD 208-5 . nmi. ae ene $199.00 
QUME 

LR NL JD EM $269.00 


Dis DRODD- „ла. $469.00 


HARD DISK SYSTEMS FOR IBM 
AND APPLE 


DATAM AC 

GNI T. Lll o Eee ‚... $1595.00 
АМЕ, | oj mage ote е... $1995.00 
RE РОНА $2695.00 


Complete subsystem with software, 
cables and power supply. 


CORVUS 
SMB Special ....... $1999.00 
ТОМВ Special ........ 52999.00 


PRINTERS 

EPSON 

MX-80 W/graftrax plus .... $439.00 
MX-80 FT W/graftrax plus ... $499.00 


MX-100 W/graftrax plus ... $659.00 
STAR MICRONICS 
СЕРИ - M" CALL 
Gemini 14 ........ 22.22.2... CALL 
COMPUSHACH 
BROTHER 4 
HR-1 A parallel . _. $769.00 
HR-l Aserial............. $869.00 
Tractor feed option........ $135.00 
ГомрцЭнтск Р ———— = 
т ___: 
SPINWRITER ЖШ” 


7710-1 $1995.00 
7715-1 $1995.00 
7730-1 $1995.00 
7720-1 $2395.00 | 3525 $1995.00 
7725-1 $1995.00 | 3530 $1595.00 


ЗЕ? мы Эш. mn Scene ір $1995.00 
PERDEMA „оз. ла. аала 5 479.00 


"ОПАТА DRIVE. APPLETTE i, APPLETTE 2, апа TRUMP CARD are 
regstered trademarks of TAVA Corporation, respectively 


3510 $1495.00 
3515 $1595.00 
3520 $1995.00 


SMITH CORONA a 
TP-1 parallel ..... TEM _. $579.00 
TP-1 зела!..........,.... 387%,.00 
OKIDATA 
82А.................... 9429.00 
о РОР РРР 5699.00 
eu parelél............ $999.00 
SAAS sergal............. $1099.00 
MONITORS 
AMDEK MONITORS 
AVAILABLE (А! Models] .... CALL 
PRINSTON GRAPHICS SYSTEMS 
High) RES BION. sed... CALL 
NEC 
JB-1201M 12" green 

ӨСКЕ. ............/ $169.00 


JC-1212M 12" color (Lo-Res)... 335.00 
JC-1203DH (А) 12" (Hi-Res) . . . $752.00 


ELECTROHOME 
13” RGB monitor [Med-Res] . . . $299.00 
13" RGB monitor {Hi-Res} . . . . $549.00 


SINCLAIR/TIMEX PRODUCTS 


PRODUCT 
16K Memopack .......... $ 59.00 
32K Memopack .......... $ 99.00 
64K Memopack .......... $169.00 


Memopack High Res. Graphics .. 


$139.00 
Memopack Centronics Parallel inter- 
face ................... $139.00 
EPSON OX-10 


2-80 CPU, w/64K Ram Video Graphics 
Processor, 12” monitor and many more 


jy jc J"D—— CALL 
HX-20 
Notebook Computer ...... CALL 


рріс 
| Е 


APPLE пе 64K System, 80 Column 
card, one disk drive w/controller, mon- 
itor, plus 20 disketts ...... $1995.00 
16861 ARMSTRONG, IRVINE, CA. 92714 


apple 


Apple 1+ Computer System with 48K 
of memory, 2 “data Drive” disk drives, 
controller card, 12" green screen hi- 
contrast monitor. All cables and manuals 
are included for a CompuShack price 
o сш» + «к каны ГЕРЕ $1699.00 


For the same system listed above with a 
16K card, Z80 card and an 80 Column 
card AGG. „2... oss наь: 2451 


OTHER PRODUCTS FOR APPLE 
Special of the Month! 


10096 
TAVA CORP. Compatible 
DATA DRIVE? disk drive 


$ 299. 0 0 w/ controller 


forApple 1 + 


SUGGESTED RETAIL PRICE ... $429.00 


APPLETTE 1 

ЭШТЕ Ge ........... 5339.00 
МРРШЕТТЕНЕ ............. 5659.00 
TAVA CORP. PRODUCTS 

e plus 101 

Interface for parallel printer .... $89.00 
e plus 102 

Parallel output buffer board ... $169.00 
e plus 103 

ВК Epson buffered interface ... $149.00 
e plus 104 


16K Serial output buffer сага... $199.00 


Z80 card CP/M® included. . $159.00 
80 column card ......... $179.00 
Disk drive controller card W/ 


diagnostics software ..... $99.00 
Disk drive controller. ....... $79.00 
HAYES MICROCOMPUTER 
PRODUCTS 
Micromodem ll........... $299.95 
Smartmodem 1200 baud full 

Ш ЕЖ esse snore 5529.95 


HEADQUARTERS/TELEX: 181667 — ANSWER BACK: COMPDSHAK TSTN 


Circle 340 on Inquiry card. 


KAYPRO Il COMPUTER SYSTEM | 
64K. Ram, Perfect Writer, Perfect Filer, 
Perfect Speller, Perfect Calc, S-Basic, 
CP/M®version 2.2, two disk drives, 9" 
[green] monitor, RS232 interface, Parallel 
Printer interface, and Weatherproof 
carrying case, plus 20 

СВОЕ „2... асай, 51795.00 


DEC Rainbow 100 

Keyboard, CPU, 2-80/8088, 64K, Serial 
RS232 Port, 2 X-400KB disk (х-400) 
drives, Monitor, CP/M869/80 Software 
2s sss. . Misit our stores for Price! 


DECMATE Ii 

Complete System, Keyboard, CPU, 64K 
Words Ram, two 400 KB disk drives, 
monochrome monitor, operating Sys- 
tem. ............... List $4500.00 


DEC PROFESSIONAL 300 

Complete System, Keyboard, CPU, 256 
KB Ram, two 400 KB disk drives, mono- 
chrome monitor, operating system 
T Under $5000.00 


WERE OPENING RETAIL 
STORES THROUGHOUT 
THE U.S.A. SOON! 


= шшш чш шы... ш l< = 
a aaa 


CALL YOUR LOCAL 
COMPUSHACK DEALERS: 


Anaheim 
Concord 


California 


(415) 828-4752 
Glendale (213) 340-7000 
La Mirada (213) 947-9505 
Newport Beach * 
San Fernando Valley [213] 906-7000 
San Jose (408) 973-1444 — 
Tustin (714) 261-1000 
Walnut Creek [415] 945-8011 
West LA {213) 906-7306 
Woodland Hills (213| 888-0030 
Denver [303] 422-4545 
Twin Falls ы 
Chicago [312] 964-4612 
Great Falls Р 
Missoula [406] 721-1811 

a 


Colorado 
Idaho 
lifinois 
Montana 


New York 


Albany 
Rochester е 
(315) 336-0266 
(512| 258-1062 
Richland т 
Spokane " 


Rome 
Texas Austin 


Washington 


Wisconsin Verona 
Canada Toronto 
U.K. London 


(608) 845-7110 
[416] 593-8974 
01-935-0480 


*Call For Phone Number 
ALL FLOPPIES REPAIRED QUICKLY AT LOW COST 
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Build this Memory, Part 2 


Constructing the Memory Card 


This month I will continue devel- 
opment of the 64K-byte memory 
board (see part 1 in the March 1983 
BYTE, page 310) by describing the 
construction procedure I followed 
(skipping the errors I made). You 
should follow the "test-as-you-go" 
procedure to reduce the bug hunt to a 
small portion of the board at a time. 

You can build this memory board if 
you can solder cleanly and wire-wrap 
consistently. As I mentioned last 
month, careful construction of the 
circuit will result in a dependable, 
versatile memory that you can fill 
with software and enjoy for years. If 
you rush the job or buy untested 
parts, you could have a stimulating 
puzzle to tinker with or worse. Wir- 
ing problems (errors, poor wrapping, 
loose metal floating around, cold 
solder joints) have been known to 


All caption numbers are continued in se- 


quence from part 1, March 1983 BYTE, 
page 310. 


About the Author 
Cameron Spitzer designs I/O channels for 
Four-Phase Systems, a Motorola subsidiary. 
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Cameron Spitzer 
175 Calvert Dr., R105 
Cupertino, CA 95014 


blow the lids off ceramic integrated- 
circuit (IC) packages. Building this 
memory card should not be attempt- 
ed as a first project. 

The parts are all widely available, 
except for the crystal. The circuit 


For a happy ending, 
don't rush the job 
and don't buy untested 
parts. 


I. duo cuc c чири E 
seems to work with any clock from 4 
to 15 MHz, but wait states are 
necessary below 14 MHz when using 
a 4-MHz Z80 microprocessor. The 
crystal is not critical, but I advise you 
to stay between 13 and 14.5 MHz, 
especially if you can't measure the 
frequency it runs at. Crystals love to 
run at impossible harmonics. The 
prototype board seemed to have trou- 
ble holding data until I forced its 
10.17-MHz crystal to stop oscillating 
at 20.34 MHz. 

Incidentally, if you can't get a 
74565, use a 7422 and a 7403 with all 
their outputs tied together. You may 
substitute regular TTL (transistor- 
transistor logic) for the S-type 


Schottky TTL (labeled 74SXX), but 
you may get a wait state in some op- 
code fetches. If you buy a spare set of 
ICs, a wiring disaster can't cost too 
much time (table 4 is a parts list). The 
heat sinks I used were made from 
34-inch aluminum angle stock: а 
l-inch length for the —5-volt (V) 
regulator, and a 3-inch length for 
both positive regulators. (The —5-V 
regulator barely gets warm; the 
others get hot, but not dangerously 
50.) 

Mark locations апа edge-pin num- 
bers before installing anything. Use 
the layout in figure 6 to minimize bus- 
line length. Leave one row of holes 
between the memory ICs and two or 
three holes between rows of TTL: this 
leaves space for later additions. 

Build the power supply first. Wire 
the regulators so that you can change 
them for debugging or for future 
5-V-only memory devices. The sup- 
ply fits in a 1- by 5-inch strip at the 
end of the board, out of the way. Test 
the supplies with a pair of number 47 
pilot lights and a voltmeter. Two 
bulbs in series, across +12 V and 
ground, glow white, and in parallel 
each 5-V regulator can light both 


FROM THE CREATORS OF THE 


_ DATA DRIVE’ 
COMES APPLETTE 1° 
AND APPLETTE 2: 


SLIMLINE DRIVES 


ТШД 


ІНШІ 


«11 >р эйе te^ § 


Available At CompuShack Stores 


Applette 1% and Applette 2° are 100% Apple II compatible. Halftracking, DOS. PASCAL, and CP/ М® 300% faster track to 
track speed with 15% greater storage Capacity on a 40 track mode with enhancer diskette. TEAC® mechanism and read/write 
electronics. Direct shaft drive, metal band positioner, photo coupler write-protected sensor. 10,000 lifetime hours, and more. 
One year warranty on all parts and labor. 


Headquarters Telex: 18-2511 TAVA e CORP. Answer Back CSMA 
® 


[714] 730-6772 


“TEAC is a derisiemed trademark of TEAC Corp 


"DATA DRIVE, APPLETTE 1, APPLET TF 2. and TRUMP CARD аге, 


requsterec] tredemorks af TAVA Corporation. respectively * CP/M is a registered trademark of Сладка! Research. Inc. 


Circle 341 on inquiry card. 


Item Designation Quantity 
1 Board 1 
2 RAMS 32 
3 XTAL 1 
4 7805 1 
5 7905 1 
6 7812 1 
7 2 
8 1 
9 Caps 40 

10 1 
11 2 
12 Diodes 5 
13 U9,U12 2 
14 U2 1 
15 U15 1 
16 U1 1 
17 U36 1 
18 U21 1 
19 U3,U10 2 
20 U13,U27 2 
21 U20 1 
22 U33 1 
23 U4 1 
24 U26 1 
25 U19,U24 2 
26 U17,U18,U25 3 
27 U6,U11 2 
28 RP1 1 
29 RP2 1 
30 1 
31 3 
32 14 
33 1 
34 6 
35 37 
36 17 
37 75 
38 

39 

40 

41 

42 2 


* Indicates "ао not substitute" 


Description 


Vector 8801-1 bare S-100 plugboard 

MK 4116-3 16K-bit dynamic RAM 
14.5-MHz quartz crystal 

5-V, 1-A positive voltage regulator (TO-220) 
5-V. 1-A negative voltage regulator 

12-V, 1-A positive voltage regulator 

22-ҺҒ, 25-V electrolytic capacitor 

47-uF, 25-V electrolytic capacitor 

0.1-uF, 15-V ceramic capacitor 

150-pF ceramic capacitor 

33-pF ceramic capacitor 

1N4001 50-V, 1-A silicon diode 

74800 quad NAND gate 

741500 

74504 hex inverter 

74510 triple NAND gate 

74LS30 NAND gate 

74565 AND-OR-INVERT 

74574 dual D-type flip-flop 

74.574 dual D-type flip-flop 

7415139 dual 1-to-4 decoder 

74L8151 1 of 8 multiplexers 

748175 4-bit D-type flip-flop with clear 
74LS240 octal line receiver 

74LS373 octal D-type latch 

74LS374 octal edge-triggered flip-flop 
74LS393 dual 4-bit counter 

1 kQ x13 14-pin resistor DIP 

4.7 kQ x13 14-pin resistor DIP 

2 ка 
4700 
330 

1 KQ 
20-pin 
16-pin 
14-pin 
loose wire-wrap pins 

#30 wire-wrap wire 

#18 bell wire 

#18 inner-diameter Teflon sleeving 
solder 


'A -watt 5-percent resistors 


wire-wrap sockets 


4-inch length of 34-inch aluminum angle stock 


cut into 1- and 3-inch pieces (for heat sink) 


Table 4: Parts necessary to build the 4116-type memory. 


bulbs yellow. Do not proceed until 
the power supplies are just right. You 
may bolt both positive regulators to 
the same heat sink, but be sure to 
isolate the case of the 7905, because it 
is at —5 V. 

Next, mount the memory sockets, 
as shown in figure 6, by soldering 
AWGI8 wire to all pins 16 (ground) 
in a grid. I formed the wire into a 
zigzag and slid bits of Teflon tubing 
down it. Then I could solder in a 
whole row at one time. Each pin 16 is 
connected to the next, horizontally 
and vertically, to form a low- 
impedance ground plane. Repeat the 
grid process on pins 1 and 8 sep- 
arately. Use a buzzer or ohmmeter to 
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check for shorts between the three 
grids. Use sunlight to look for bad 
(rough, dull) solder joints. Remove 
bad solder, don't just reheat it. 

The TTL-supply wiring is less 
critical. I supplied power to the TTL 
sockets by wiring a few wrap posts up 
with AWGI18 copper wire, then con- 
necting these to the sockets with 
AWG30 wire-wrap wire. The +5-V 
supply is wired as an address line, 
using a grid pattern. Again, check for 
shorts. 

Copy the schematic diagram twice. 
Wire the address and data lines 
among the memory devices as shown 
in figure 4 (see part 1 in March 1983 
BYTE, page 320). Notice how the ar- 


You May Substitute 

10- by 5-inch perforated board 

(See table 1, March BYTE, page 311) 
4to 14.5 MHz (see text) 

LM340T-5.0 

LM320T-5.0, 79М05, 79L05 
LM340T-12 

4.7 nF tantalum 

22 uF tantalum 


1М4002, etc. Do not use 1N914 
74LS00 

7400 

й 


№ 


Any 7415хх (see text) 

7465, 7403, and 7422 (see text) 
741574 

7474А 


4151 


* 


2515373 (74LS240, U 19 only) 
25LS374 
4x 74LS293, etc. Binary only 


Cost Breakdown 


32 RAMs $55 
60 sockets 30 
board 20 

ICs 20 

spare ICs 20 
crystal 5 

odds and ends_ = 
$155 


ray works: almost all corresponding 
pins are just tied in parallel (i.e., all 
the pins 15 are hooked together). The 
exceptions are RASO through RAS3, 
and the data pins 2, 4, and 14. Each 
KAS line runs across a bank of eight 
devices. Each data line (16 of them, in 
all) ties four pins together vertically. 
Do not tie together any pins with dif- 
ferent numbers. On the first sche- 
matic copy, color each line you com- 
plete. Wire the TTL and resistors 
point to point, minimizing each line 
length (neat bundles of wire-wrap 
wire will just cause noise trouble). Do 
not connect the circuit to its 
regulators yet. 

The clock is wired by soldering the 


256K RAM 

A 64K to 256K parity checking RAM is 
fully socketed for easy memory 
expansion. The memory address Is 
switch selectable, using up only the 
required memory space. 

GAME I/O 

Interface consisting of two joy-sticks 
and four switch inputs аге IBM BASIC 
compatible. A standard GAME I/O 
DB 15 connector provides connec- 
uon to the rear plate of the IBM 
computer. 

GOLD IBM INTERFACE 

Gold connectors as well as glass epoxy 
PCB will provide years of reliable 
service, with all hardware interface 
meeting the IBM specification. 

ASYNCHRONOUS 

COMMUNICATION 

A RS232 and 20Ма {TTY} interface sup- 
ports software programabie baud 
rates, parity, stop Dits, and character. 
Modem and serial printer are fully 
supported by the IBM communica- 
tion software. A standard DB25 con- 
nector allows for the easy connec- 
tion to serial devices. 


Circle 342 on inquiry card. 


® 


fea‏ ا 


Parier 5 ЕГІ 


Availabie At 
CompuShack Stores 
OUTSTANDING 
QUALITY 

AT AFFORDABLE 
PRICES! 


For Further Information Contact: 
Tava Corp. 

2630 Walnut Ave. Suite G 
Tustin, CA 92680 


|714) 730267 72 


Headquarters Telex: 18-3511 
Answer Back CSMA 


* [RUMP CARD ts a registered trademark of ТАМА Corporation 
"IBM is a registered trademark of IBM Corporation. 
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8177 BIT6 BITS BIT4 ВІТ З BIT2 BIT] 


EA ШП 
ЕЕ 


32 16-PIN RAMS 


г. SINK 


PIN 


5 s 


WIRING SIDE 


BIT 0 


ІС17 
7418374 
1C18 


e" 

ды 

ei 
шт Mh 
=! ч 
ч 42 
ға | ami. 


т 
+ч 
ы 


PIN 100 WIRING ma 


74L3374 


e 
б 


ы 
7 
Еч 
u 
=] 
“ 
m 


14.5MHz 
CRYSTAL 


1619 
74,3373 


ADDRESS ju 


Figure 6: Layout of ICs on wire-wrap circuit card. Note that, in some places, resistors and capacitors are shown in IC-like blocks. 


resistors and capacitors directly to the 
pins of the 74S04 socket, keeping 
leads short and using insulating 
sleeving. All the other resistors and 
all ICs but the regulators are in wire- 
wrap sockets. I made the jumper pads 
(J2 and J3) by splitting a gold socket 
with a razor saw. 

Once you think you've wired the 
whole memory, inspect the colored 
copy carefully for missing color. 
Then, use an ohmmeter and the sec- 
ond copy to verify that all the con- 
nections are there. Inspect that copy, 
too, for missing color and then com- 
pare the two copies. Spot check the 
longer lines for shorts to other lines. 
All this checking pays off if you find 
one wiring error! Finally, inspect the 
whole job very carefully, in sunlight. 

Now, connect the regulators to the 
circuit and use a meter to verify the 
supply voltages at each socket. 
You should check each bank of memo- 
ries for extra voltages. After that, 
mount the 32 decoupling capacitors 
(0.1-microfarad [uf] ceramic) by 
soldering them to the pins of the 
memory sockets. Use a checkerboard 
arrangement, with a capacitor at 
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every other memory socket between 
pins 8 and 16. Then mount the second 
half of the capacitors on the sockets 
you skipped before, between pins 1 
and 16. Then test the supplies again. 


All the checking pays 
off If you find one 
wiring error. 


Distribute the remaining 6 or 8 
capacitors around the TTL power 
lines. Remember the TTL power pin 
assignment: highest numbered pin is 
+5 V, the pin with half that number 
is ground. 


Debugging 

Plug in all the TTL parts and 
resistors. Apply power to the board 
and watch it carefully, feeling all the 
parts for excessive heat. No LS (low- 
power Schottky) TTL parts should 
get noticeably warm, and nothing is 
supposed to get burning hot. If a 
regulator gets hot enough to burn 
you, you have a short or a part in- 
stalled backwards. You can find a 


bad TTL part by applying power to 
the board several times, adding one 
part each time, until you find the one 
drawing too much current. (TTL is 
reliable, but when one part dies, it 
usually shorts.) When all the 
regulators and the TTL seem right, 
turn off the board for a while and 
plug in a row of memory devices. 
Pick an address bank that is free in 
your machine's memory space. Don't 
install a jumper at J1 (8K block 
enables) yet. Apply power again and 
quickly measure the voltage at each 
pin of one memory device. They 
should run cool to the touch. When 
all seems well, your new memory has 
passed its "smoke test." 

Install a jumper at J1 to enable half 
the addresses in the bank of memory. 
Using your computer's front panel, or 
machine-language monitor, try to 
read from and write to the new mem- 
ory. There are three possibilities now: 
it looks good, it looks bad because 
the memory is not working, or it 
looks bad because the bus is incom- 
patible. If it looks good, load your 
system software and run your 
toughest memory test program (see 


ІВМ, APPLE and ATARI USERS 


Continental - The Home Accountant ....... . 599.95 


Datamost = Write On / Word Processor ..... 6109.95 
Denver Software - 
шт, Easy Effective Accounting System ........ 5599.00 
ISM 
Mathmagic ..... ТІСІ: 578.00 


Graphmagic 
Infocom 


Peer eae eerste Ree aeatreseeteas $79.00 


ZEE Lise fia ТҮ CER = эжи» +» + BEBE 
SORT £006 ems $35 TE Tam: .. $29.95 
Deadline ............ VONT < 2ء‎ +, C C 
Information Unlimited 
Easy Filer ........ CUm « ИГИН a нм” T". P 
Easy Planner ............... "TTL Tit. itt) ti, ҮҮ. +.» 5159.00 
КЕБ SANET Duel U mre neste onam a деші wet VT 5139,00 
с MNT" i» dU EIER. TIS € $259.00 
Micro Lab - Tax Manager ............ ЧЫ ТТ ү, 
Micro Pro bos 
| aa nn — | —— ы” 2........, 8299.00 
Mailmerge ............... ce hk aaa ү = TE PDO 
Peechtree 
General Ledger ............... қайт» емен NS 44... DUBIO 
Accounts FGCEIVADIG ................................. ETT ID $499.00 
Actoni ee .............->-“---------.-<-е< жайы =... .-.. 2499.00 
Sir Tech - Galactic Attack ............. ЧАРУ — Tr .... 529.95 
VisiCorp . 
250K VEIE ТҮТТҮ oe we veiw ses n a aes НІ ПЕГЕН 
Visitrend/Visiplat ............... ue -—-—- _ ea а DESEAN 
мН Ты ҮР a4 $199.00 
ГІЗ. e ——————— — — — seen nos 8259.00 


SOFTWARE FOR YOUR ATARI 400/800 
PERSONAL COMPUTER 


Qo dires ү РЕ onem m Somit CE NE c ТРАЕ Ет „1 
Centipede ....... ыы T— м т”. so. 51596 
FEE. 3ьамсар miti beeen scene ———— ЫШ — С, RR 535.95 
Blackjack ....... —— ——M |, |, a 52 22% $15.95 
oll PE a ee onu. TOTNM S 
APEX CASSETTES 

АЧВІШПСГ fe aa ее» rr n ———— € -—— —À | |! 
opo fin i Te ВЕС X ar $19.55 
TAF LAMING in ol mi МЕТР 519.95 
Se a ҮЛҮ Г ГУЛ ИИ КІН 
Dog Daze ........ "E — „аЬ ИГ ТУРЕ НАЛЫ 
Rëversi Û „ое рафраф он TT "TCI UL ЧАТРИ 1 
Blockbusler ..... —— UUTTTTBBPGeidpecgax code $15.95 
Pere Stud ..... wees rom baw CE, d be) Т T il ТРТ Li 
Downhill ,.............. e = Tr а ое THT КҮ, НТИ I GC 
Video Math Flash Cards —— — -—- 9 tbh»uspsol жазар |. | 
Letterman ............ Te Te ee ИЙ ҮТ SOMME Raa $19.95 
Wordmaker .......... ——— — M E eee dae $193.95 
s imm EE cas ages o E Mu Wm $19.95 
DISKETTES 

Dala Management System ................................... .--. 519.95 
d uA B. a Ж ОЛИ. .......... 919.95 
Famity Budok .......................... r” -— 7А eere os $99.95 
Advanced Music System ........................... Ls „ж ЭН ....,.. 425,84 
Eastern Front ...... bel. уы es. es E hosce - ЕРЕ. .-., 905.95 
Bupersort ............. (pag s ' ЕТІ”. ТҮРЕН. 
Qo) ақысы. ИСА E РЧР "ным — КЫ 


SOFTWARE FOR YOUR APPLE І + 
ART-SCI INC. 


Magic Window .................... .. “Жаға ТЕ v y 579.00 
Maik: КАЙ eee TTT TE E 7... $49.00 
Magic Words —— es — — et S ......4.. 86910 
Magic Pak — Includes All Three Mou Wee Ime 
Magic Window ll ............. «аз «аа ала cox و‎ гога 5119.00 
ASHTON-TATE 

Па МАБИЕ..,..:.............--.--»........ i.. жат Е $499.00 
Dbase ІІ (Apple 48K) ................ TOTEM "jJ 


We Are The es ystems 3j peria list 


First Glass Mail ..,............... YTTU SOAM rr ИШНИ £59.95 
GPA) Giherl Cao Р awa ble cece eh edhe LEER ertt Rr 5199.00 
CPA II Accounts Recenvable ........ E. e De де... baseetan 28159900 
GPA ill.Accounis Payablà ........................:............ . 5199.00 
БРАЛЯҒРАМИЙ %,325851:53):............. БАРЫ. ae лү. -. $199.00 
CPA V Property Management .............. а р. ТР s.e. $399.00 
ОЕ A£courtaste ig ОЕ Mating Weems pu ans pesca, il 
The Home Accountant Plus тіз = sauce. Bi АТ АК eee 5118.00 
DAKIN 5 CORPORATION 
Depreciation Planner .................. Ж. aL 455555. $299.00 
Budget Planner ......... س‎ IT mo 2 oe eel ж. 5119.00 
Business Bookkeeping System ......... QI MP — Dove $299.00 
HAYDEN 
Applesolt Compiler ................. 69499444» е9%6а 55-ы»... SNOMED 
IMS 
Graph Magic ...... CES р ЖЫ E AI vT 568.95 
A МАК еее. кн 
LIGHTNING SOFTWARE | 
Master Type (Hi-Hes) ............ Uum TP eee eec, SEDGE 
MICRO PRO MICROSOFT 
Word Star Customization Noles $299.00 Time Manager .........- $129.00 
да ШОТРА D ,. BIBO FOEN ............... 5159.00 
SUPERSOL one... 512000 АДПВ5................. 599.00 
Mall Merge .................... $89.00 Basic Compiler ........ $299 00 
Data Str ............... E. 7199.00 muMath/muSimp ...... 5185.00 
Spell Stor .................... 512800 COBOL ............... 5498.00 
гое LERNTE Eo Sams . 512900 МОЯТ .............. 5149.00 
Word Star Training Guide ..,.., $189.85 TASC ................. $149.00 
Word Star Update ............. $59.00 Multiplan {Native Apple) 5199.00 
Multiplan ............. $199.00 


SOFTWARE FOR YOUR APPLE Il + 
ON-LINE SYSTEMS 


SOFTWARE PUBLISHING 


Screen Writer Il ........ .-....- 59900 

The Genera! Manager ........ $119.00 COMPANY 

The Diclionary. «ce emt ++ $79.00 Personal Filing System . $85.00 
Speed-ASM ................... 529.85 Personal Report System . $65.00 
Expediter II Pros unc a Халы ALL uua orit . $79.00 
Memory Management Jl ........ 53900 SORCIM CORPORATION 

c x^ Ie TETTE .-.. 55900 Supercale ............. 5215.00 
Lisa Educational System ....,.. 579.00 STONEWARE 


PEECHTREE SOFTWARE 

General Ledger .............. 5299.00 
Accounts Aécéivable .,....... 5299.00 
Accounts Payable ............ 5299.00 
Inventory ....... б. кене а Se 
Рау) .........2............. ЖЕТУІН 


Peachcalc Electronic 


Slat Рас ............... 56800 
DB Master ,........... 8745.00 
D B Utility Pack ........ $69.00 
D B Utility Pack Il ...... 56900 
Graphic Processing 

System Standard 
Graphic Processing 


2... 54900 


Spreadsheet .......... 528900 System Professional ... 55400 
Telecommunications ......... 528900 SYSTEMS PLUS 
Spelling Proof Reader ........ $250.00 Generalledger ....... 5249.00 
Mailing List Manager ......... 528900  GL/AR/AP ............ 5599.00 
Pesonisxl а . $350.00 GL/AP/AR/Inventory $6993.00 
SENSIBLE SOFTWARE Wisi CORP 
eck fe te). ENSE. 2 $8935  Vinls ............... $189.00 
Disk Recovery ................. 59995 Desklop Plan .......... 5189.00 
Disk Organizer Il ,........... 81995 Мар ............... $149.00 
Multidisk Catalog ....... „А .. 517.05 Wisidex ............... $189.00 
Super Disk Copy ............. ‚ $25.95  Visicale 33 ..,..... .-.. 5189.00 
Sensible Speller E ERE . 589.95 Visis@hedule ....... » 821900 
Sensible Speller'Supertext Business Forecasting 
Format .... . 589.95 Model |, $75.00 
VISTA ,.............. 5189.00 


Business Home Computers 
2630-H Wainul Avenue. Tustin, CA 92680 
(714) 730-7207 Telex 18-3511 Ans Bck ESMA 


Circle 343 on inquiry card 


Listing 2: These loops exercise parts of the board for observation by oscilloscope. (See 
also photo 4a.) Remember to disable the chain not being tested. 


0000 21 06 00 LD HL, | ; Reading test. 

0003 11 80 7F LD DE,RAM ; Row = 08, col = 1s 

0006 1А { LD A(DE) ; Observe 

0007 E9 JP (HL) 

0006 12 LD (DE),A ; Write test (same loop) 
END 

7F7D 21 80 7F LD HL,7F80 

7F80 E9 JP (HL) ; Observe an op-code fetch 
END ; Used for photo 4a 


listing 1, on page 372). Run the test 
overnight. When you see no errors, 
celebrate and continue with the next 
section. 

Alas, a swarm of potential bugs 
could plague your new card. Using 
the divide-and-conquer method, you 
can sort them into bus and on-card 
categories and chase them all down. 

First, eliminate the most obvious 
bus problems. Dig out the schematics 
of your other cards to see if any of 
them are using pin 67 for anything 
but PHANTOM. If one is, remove 
the jumper at J2. Check the proces- 
sor-board schematic to find out how 
it derives the status signals. The most 
common processor board will be a 
Z80 driving a few gates (probably 
74LS02). For this board, connect by 
jumper pins 1 and 2 on J3, as well as 
pins 5 and 6. If your system is an 
8080A, using an 8228 to derive 
6МЕМК, place the read-status jumper 
on pins 2 and 3 of J3. If your system is 
an 8080 with no 8228 or a Z80 inside 
a spiderweb of gates and one-shots 
(monostable multivibrators), try 
moving the other jumper also. 

In the worst case, you may have to 
figure out what the status lines from 
your particular processor really do 
and use them to set the three request 
flags via some special circuit. (I will 
be glad to help readers who send all 
the details of their problems, along 
with a self-addressed, stamped 
envelope.) Most non-8080 processors 
have a lot of trouble generating 
pSYNC, so you might look there 
first. Some processors generate the 
S-100 clocks with one-shots, also 
suspects. 
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If you have the Z80 version and the 
card doesn’t work, the bug is prob- 
ably on the card. I debugged the pro- 
totype with only a computer, a 
5-MHz oscilloscope, and a logic 
probe. Starting with a valid sche- 
matic means you can probably find 
your manufacturing problem with 
just a probe. 

As you can see in figure 3 (March 
BYTE, page 318), all activity on the 
card propagates down two chains: 
refresh and memory. The chains 
share the cycle generator, its clock, 
power, and the memory devices 
themselves. Because the refresh chain 
runs (when all is well) by itself, it's 
easiest to check first. If your probe 
can't detect a 25-nanosecond (ns) 
pulse, hook up a Schottky one-shot 
on a breadboard for these tests. 
Check the refresh chain with no other 
cards plugged into the S-100 bus. 

Check to see if the clock is running. 
If it’s not, try a 74LS04 in the socket. 
The clock ripples through the timer 
and sets the refresh-request flag 
(IC13, pin 5). Check whether the flag 
is stuck and whether the pulse gets to 
IC4, pin 4 (ANY REQ). IC4 should 
cycle, clearing the flag again. This 
logic is self-clearing for any initial 
state, so any stuck flag reveals a 
defect. IC4 will cycle every 10 micro- 
seconds (us). Refresh cycles make 
pulses on IC3, pins 2 through 6, that 
reach IC20 (address selector) and 
IC19. IC11 counts, producing long 
square waves (down to 1 kHz). If any 
of this isn't happening, the break in 
the chain pinpoints the trouble. 

Because the TTL is static logic, you 
can run it very slowly. (I first ran the 


board at 1 Hz to check the gross logic 
design.) CKS will still be 20 ns to 
40 ns long, however. You can there- 
fore root out a total failure using 
LEDs (light-emitting diodes). Some 
devices (the "untested" or "hobby- 
grade" ones), though, fail only their 
AC timing tests, and they'll seem to 
work at low speeds. 

The memory-cycle chain is more 
complex, but its shared parts have 
been tested already. The easiest part 
to check is the read-buffer latch 
(IC24) and its interface. Unplug the 
memories. Stick a 470-ohm resistor in 
each of eight memory sockets be- 
tween pin 14 and either pin 16 (logic 
O) or pin 9 (logic 1), and try to read 
the test pattern formed by using your 
monitor. If you can't read the proper 
pattern, lift pin 11 of IC12 and try 
again. This test checks the path 
through J1, MADDR, TALK, and the 
output latch. If lifting pin 11 of IC12 
makes it work, you have trouble 
around the CAS gate. 

To check the write logic, probe 
memory pin 3 as you write with your 
monitor. There should be one pulse 
per write. (Be sure J1 is properly con- 
nected by jumper for this test.) The 
chain from MWRT to pin 3 is simple. 
The write-request flag must be free to 
change state. 

If you have an oscilloscope, it's 
easy to follow pulses through both 
chains. You can check the signal at 
various points by lifting one of the 
request-flag pins and exercising the 
board with a tight software loop as 
you observe the other chain (see 
listing 2). Remember that extra activi- 
ty is as bad as no activity. CAS 
should stay high during refresh 
cycles. WR (write) should stay high 
during reads. CK5 should never be 
low for more than 50 ns; it may be 
hard to see, but it can trigger a 
741,574 clock. 

Before giving up, have a friend 
double-check the board for you. 
Some people can check the same error 
a dozen times and never see it. Per- 
haps the information in listing 1 and 
photos 4a and 4b on page 370 can be 
used to some advantage. 


Think Big 


In part 1 of this article, I mentioned 


Okay. Tell me how I can replace my H 
impact printer with the Xerox 2700 
and get speedy printing, too. 


Name/Title 


Company 
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Mail to: Keith Davidson, Xerox Printing Systems 
Group, 880 Apoilo Street, E] Segundo, CA 90245. Е 
Ог edil (213) 615-6329. 
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Okay. Tell me how І can replace F 
my line printer with the Xerox 2700 
and get letter-quality printing, too. 


Name/Title 


Company. 


City State 


Zip Wu... ) 1 
Mail to: Keith Davidson, Xerox Printing Systems 
Gron 880 Apollo Street, El Segundo, CA 90245. 
Or call (213) 615-6329. 
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There аге two ways 


to look at the Xerox 2/00. 


The first 1s as a letter-quality printer. 
The second is as a speed printer. 
That's because the Xerox 2700 dis- 

Вр. tributed electronic printer 
tee] p actually functions as both. 
= | Butin a very creative way. 
Д You see, it doesn’t limit you 
= to typical word processor 
and data processor type styles. 

It lets you choose from a wide va- 
riety of font sizes, designs, styles and 
weights. And it lets you change them, 
even within a single line, if you want. 

It also lets you print logos and sig- 
natures, ac ually format a page with 
headings and subheadings, and create 
simple forms or bar charts. 


XEROX? and 2700 are trademarks of XEROX CORPORA TION. 


Circle 456 on Inquiry card. 


So your documents end up with a 
customized, print-shop look. 

And the people you send them to 
end up getting them at a handy 12 
pages per minute. 

But what's nicer is, the Xerox 2700 
is very small. And very quiet. So you 
can place it exactly where it's most 
convenient for the people who need it. 

Terrific, you may be thinking, but 
what does this amazingly flexible, 
high-quality electronic printer cost? 

Not at all what youd expect. 

To find out, just mail in one of 
our coupons. 

Fither one will bring you a very 
pleasant surprise. 
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Megabyte 5.25” GENIE Winchester Drives 
I.B.M. е APPLE II PLUS * RADIO SHACK 


: y MESS Talk about user friendly... 
ғ“ Comprehensive system utilities 
2295 package. 


Allows eight-character names 
to be assigned to virtual 
volumes. 

User can back-up to either 
our 5+5™ removable Car- 
tridge Drive or to diskettes. 
Mix & match different system 
file types on the same disk. 


| ШІ : ye System status screen 


ds 
йт 
Js 
FEATURES 


messages. 
Up to 16 volumes on-line at a 
time. 


Excellence in Engineering 


е Precision Manganese-zinc heads Genie Drives were built with the user in mind. A 
А design backed by many years of experience, the 
ә % 
Average access time 77 ms. Genie Drive is everything a user ever wanted ina 
* File sizes 5-20 megabytes hard disk. We offer the ultimate in hard disk mass 
e Power-on self test storage systems that money can buy. 
e Built-in error detection and correc- r di - - 
tion IBM | APPLE II PLUS RADIO SHACK 
* System expandable to eight drives е Supports ІВМ- | e Supports available soon 
| DOS, CP/M-86, DOS 3.3, 
* Comes complete with all necessary 7j xs Келте o S400 — 
software and hardware » Ultra High PASCAL available soon 
* No preventative maintenance Speed DMA * Boot from 
ired data transfers Hard Disk 
require e Only uses one | * Can assign 
ә Built-in fan slot іп your Hard Disk vol- 
IBM-PC ume to any 
d Operates 110/220 VAC 50-60 Hz * Allows you to | -slot or drive 
e One year warranty run with up to number in the 
four floppy | System 
*Manutacturer’s suggested retail price. Includes all required components disk drives | 


IBM DOS Personal Computer is a registered trademark of IHM Corparation. 
Apple is a registered trademark of Apple Computor, inc. 
Radio Shack is a registered tradamark of Tandy Corporation 


CPIM and СР/М-88 are registered trademarks c! Digita! Research. Available at your local computer dealer 


GENIE COMPUTER CORPORATION 


31125 Via Colinas #908 * Westlake Village, CA 91362 * (213) 991-6210 


9.29 Removable GENIE Winchester Cartridge Drive 


IBM € APPLE II PLUS € RADIO SHACK e S-100 


The Genie Cartridge Drive is a revolutionary new 10 Megabyte Hard Disk 
Drive that includes a 5 Megabyte removable Winchester catridge. The 
cartridge Drive system simply plugs into your computer, and includes all 
necessary software and hardware. Genie Drives are compat- 


FEATURES 


LÀ 


10 Megabytes of on-line storage. 

File sizes to 5 Megabytes. 

Power-on self-test. 

Easy back-ups in minutes. 

System expandable to eight drives. 
Built-in error detection and correction. 
No preventative maintenance required. 


Comes complete with all necessary software 
and hardware. 


MTBF 8000 Hours. 

Built-in fan. 

Operates 110/220 VAC 50-60 Hz. 
One year limited warranty. 


Only 5399 599* 


ible with most popular software, 
and each cartridge replaces 
over 30 double-density 
floppy disks. 


Removable Cartridge. Imagine, 5 Megabytes in the 
palm of your hand. These small Winchester cartridges 
are only .75 inches thick and 5.50 inches square. The 
disk itself is completely sealed fromtheoutside and all 
its hazards by a sliding door that opens only once the 
cartridge is firmly seated Inside the drive. Long term 
availability of this cartridge is assured by its adoption 
by several well known manufacturers including Dysan 
and Memorex, the world leaders in computer mass 
storage media, 


Talk about user friendly е » » 
Comprehensive system utilities package. 

Allows eight-character names to be assigned to virtua! 
volumes. 

UserCan back-up to any Genle REMOVABLE Cartridge 
Drive, or to diskettes. Mix & Match different system file 
types on the same disk 

System status screen messages. Up to 16 volumes on- 
line at a time. 


Available at your local computer dealer 


Manutfaciurer's suggested relall price. includes 811 requirad components. 
Concurrent CP/M-86 i6 а registered trade mark o! Digital Research 

IBM Persona! Computer 18 a registered trademark of IBM Corporation. 
Apple is a registered trademark of Apple Computer, inc. 

Radio Shack is a registered trademark of Tandy Corporation. 

Dysan is a registared trademark о! Dysan Corp. 


GENIE COMPUTER CORPORATION 
31125 Via Colinas 4908 * Westlake Village, CA 91362 * (213) 991-6210 


Photo 4a: The 280 clock runs at 3.58 MHz, and the memory 
clock at 14.5 MHz. An op-code fetch (a short Read with MI 
high) sets two request flags. The first RAS pulse is the actual ор 
code being fetched, and the one on its heels is a “hidden 
refresh." The time elapsed for each vertical line on the scope face 
is 200 ns. The horizontal smear on RAS is the 69-ns latency 
time of the cycle generator. 


that this card may be expanded to 
cover a larger address space and to 
support write protection and over- 
laid-page selection (sometimes called 
paging or multiuser). I have described 
in detail a 64K-byte memory, but for 
simplicity's sake the schematic (see 
figure 4 in part 1 in the March 1983 
BYTE, page 320) doesn't show any 
upgrade options. The fancy address- 
ing additions will fit on the card if 
you pack the circuit as tightly as I 
did, but each user's requirements will 
be different. 

On the other hand, the upgrade to 
denser memory devices is easy. The 
4164 is a 64K- by 1-bit dynamic mem- 
ory device whose pins are almost the 
same as the 4116's. There is one more 
address pin (9), and there's only a 
+5-V supply. Here's how to use 
the 41646: 


1. Get the board working with 4116s 
first! 

2. Remove the 4116s, the 7812, and 
the 7905 and its diodes. Replace 
the 7812 with another 7805. Mount 
a 1k-ohm resistor between ріп 8 
and pin 1 of any memory device. 

3. Remove any capacitors from pin 9 
of the memory grid that used to be 
the +5-V supply. Connect the 
pin-9 grid to the two dangling 
resistors marked by a star on 
figure 4). Make sure the +5 
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Photo 4b: This isa "scope loop," like those in listing 2. The first 
sMEMR (high-going pulse) fetches an indirect-read instruction 
(B—(HL) ). The next sMEMR carries out the instruction. 
Because HL points to the instructions location, we have two 
kinds of read from the same location. The single RAS in the 
middle is the data read. Finally, an E9 hexadecimal (jump to 


(HL) ) is fetched, restarting the loop. 


voltage is no longer present on any 
pin 9. 

4. Move the two wires now on 
5-100-bus pins 32 and 86 to pins 16 
and 17, respectively. Each 8K-byte 
jumper now represents one 32K- 
byte block (for a total of 256K 
bytes). 

5. Install the 4164s. Run your tough- 
est memory test. The early version 
of the 4164 sometimes suffered a 
high error rate due to internal 
radioactivity, but this problem has 
been solved. 


As for the other upgrades, you can 
easily change the 2-bit bank-select 
latch (IC2) into an output port and 
control it via software. Be sure to in- 
stall only two jumpers on J1, or the 
same 16K-byte block will appear all 
over your address space. 

To build a PC board that will pro- 
vide write protection for 8K-byte 
blocks, change the input of the write- 
request flag (IC13, pin 12) from 
MADDR to the output of another 
multiplexer, controlled by a port in- 
stead of jumper straps. The port will 
then control the write enable to each 
8K-byte block. It should be cleared 


by a power-up reset. 


Large-Scale Integration 


The 4116 contains more than 


20,000 transistors. Why, then, can't 
we find an equally complex IC to 
replace all that TTL? The manufac- 
turers offer some dynamic RAM 
(random-access read/write memory) 
controllers and other support parts 
now (error-correction devices, line 
drivers, etc.), but most are still 
unavailable on the hobby market. 
The older ones, Motorola 3242 and 
Intel 8202, provide only a 7-bit ad- 
dress path with no latches in it. These 
parts do not support the 4164, which 
is now the preferred device for new 
designs. Some new parts, now in 
volume production, are National's 
DP8409, TI's TMS4500A, Intel's 8203 
and 8207, and AMD's Am2964B. 
These devices support the 4164. 

During the time this article was in 
production, my associates at Video 
Concepts of Maryland (4401 East- 
West Highway, Suite 408, Chevy 
Chase, MD 20014) have developed 
my hobby project into a commercial- 
quality printed-circuit board, They 
have added addressing accessories 
that support most of the de facto 
standard operating systems used in 
S-100 machines. The card easily ac- 
commodates 4116s, 4164s, or the 
newly available 41256s (you guessed 
it: 256K bits in one 16-pin расКаре!), 
and it uses the Am2964B to save 
about half the small TTL devices 
shown in this article. 8 
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BMC 1401 w/RGB Interlace 59500 319.00 Personal Investor byPBL 145.00 Mainframe 110/60 Н? Micromodem 100 39900 299.00 

or 220¥/50H2 575.00 ANCHOR AUTOMATION 


ALS 2Card wCPM for Apple li 34900 20900 


i SOFTWARE MSL | Ргісе 


CHDPLIFTER by Broderband 3495 26.20 
Frogger by Sierra On-Line 3495 26.20 


Signalman Modem MK | 9900 79.00 


2 Serial Port+2 Parallel 360.00 Р . 
Mark VII (Auto Answer/Diai) 159.00 


(РІМ 2.2 150.00 


MONI TORS š | We reserve the right to correct ty Typographical 


š | MICRO USNeEss атыр: errors. This ad ee all previous ads 
! д HOUSE Prices subject to ¢ without notice 


BMC List 
EY F ao ns a 12° Сеп. Phs KQ 12 EU 249.00 | | will lL 0 К 1 Ё R 18720 Салаға 1356. "California residents add 6У:% sales tax. 
fik by com 3995 2995 e Phs EO 1200 SU 219.00 OUTSIDE CA CALL TOLL FREE 1 1800) 4235886 IN CA (2133 996-2252 «engg 3% Shipping & Handling — Add 3% 
Snooper Troops #1 by Spinnaker 44.95 — 3375 JB 12" Green 249.00 | Name (Please print) Surcharge for credit cards. Order cannot be 


JC 12" Color 495.00 | Address Shipped unless accompanied by payment. 


Deadline by Infocom 49.95 37% including shipping, handling and tax where 


ХОЗЗХ • 5007 = TES ҮШІНЕ 


CENTRONIC = МЕС » HAZELTINE'» AMPEX 


Apple gil: by Broderband 29.85 22.50 ' a ере "— | Сиу $1400. 2p. __ applicable. 

Master Type by Lightning 3995 29.95 -£ 12” Green . : Oly Make Model бес лов Pisce то 

Typing Tator 1 by Місгово!! 2495 1875 Pi-3 12" Amber 28900 185.00 | шім; bis Er — P 

Story Machine by Spinnaker 3495 29.95 AMOEK ime 

PFS: File by Software Publishing 17500 131.25 АТ” res — — | *— _ = 

si€alc by VisiCorp 250.00 189.00 ECM 1302 1 13° RGB Hires 595.00 | р а سیت‎ m all 2 r ‚| VISA m 

PFS: Report by Software Publishing 95.00 71.25 11302213: n тыйын! анны ыны ыы ) = 
port by E ECM-1302213* RGB Hires 89500 59500 || , nam ін — 5 


Screenwriter || by Sierra On-Line 


Color Board for Apple |! 249.00 


Jos  A— تیت‎ zit | 
MAXELL е DYSAN * EPSON * CCS « SHARP = CASIO * HP » VERBATIM * MEMOREX е SOROC * CORVUS • PERSONAL SOFTWARE * CCS 


BMC е 
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Listing 1: Use this program to convince yourself the card is really working. The program writes a test pattern, waits 5 seconds (to 
test refresh), checks the pattern, and inverts the pattern. After two passes, the main loop has tested each cell with a 0 and a 1. The 
program calls monitor routines for I/O, as described in the equates at the top. You will have to fill in the addresses for your 
monitor. It prompts for the limits of memory in order to test and for a character in order to flag continuous or once-through opera- 


tions. 


A counter is maintained for each 4116. The low byte counts errors, and the high byte records the error pattern. The counter dump 
forms a map of the board (front view), so that you can see a bad device easily. A dump of all 0s says all is well. 
The column buffer register isn't exercised by the test. To check it, use your monitor to write at 1000 hexadecimal. Check that the 


byte to appear at two locations. 


F2E4 
F317 
F355 
F361 
F015 
F981 


0093 


0909 
0000 


0900 
0001 


0041 
0043 
0045 


03FD 


0047 
004A 
004C 
004F 
0052 
0055 
0057 
905А 
005р 
0060 
0062 
0065 
0068 


006B 


006E 


007R 


0078 
007C 
007E 
007F 
0080 


00 


En 
OF 
78 
А9 
12 


58 
00 


03 


00 
F2 
00 


00 
F2 
00 
00 
F3 
00 
00 


F3 


43 


00 


byte you wrote doesn't appear at addresses 1080, 1100, 1200, . . . , 3000 hexadecimal. An open or stuck bit would cause the same 
} CONFIDENCE by Cam Spitzer 
J and Phil perucci 
1 
1 This program will count errors in an expanse of RAM, 
} It requires external 1/0 routines for 16 bít numbers, and for ASCII, 
} ^ sinale pass will count ALL errors, and once there are no hard 
з errors, the continuous mode will accumulate soft errors. 
; 
) Stuck RAM address lines will appear as large chunks of errors, 
; The column address buffer reagister, and address lines А7»А15 are not 
3 tested, 
7 
1 
1 Fill in the locations of your monitor routines; 
1 
ӚРІБІМ EQU 0Ғ2Е4Н Type a space, then get a number into HL, 
OUT16 EQU OF317H Type out value in HL, 
ASCOUT EQU 0F355H Туре А out as ASCII. 
ASCI EQU 0ЕЗ6ІМ Get an ASCII character into A, 
CRLF EQU 0Ғ015Н Type carriage return, line feed, 
YERMON EQU OF081H Graceful monitor re-entry point, 
3 
TIX EQU 93H Data retention time constant (about 5 sec,) 
! 
H 
) Тһе test resides іп ІК of known good RAM, beginning at SAFE, 
) 
SAFE EQU 0000 
1 
ORG SAFE 
} 
TIMES DB 0 Single or running test, 
ERRS DS 64 Bit error count, (32 words) 
F Low byte counts errors, High byte records 
і error bit pattern, (ERRS) refers to Rank 0, 
} nit 0.  (ERR3463) refers to Bank 3, bit 7, 
WASTE DW 0 
STRMUD DW 0 Start of AID, (Memory Under Debug, ) 
ENDMUD Dw 0 
; 
STAK EWU SAFE43F0H 
) 
BEGIN LD SpP,STAK 
LD А, а” 
CALL ASCO Prompt for lower test limit, 
CALL SPI6IN 
LD (STRMUD),HL Save lower limit. 
LO Т Ы 
CALL ASCO Prompt for end of supposed RAM, 
CALL SP16TN 
LD (ENDMUD),HL Upper limit, 
LD А,"Х! 
CALL ASCO 
CALL ASCI 
LO (TIMES),A Continuous test? 
, 
JP GENTP 
) 
ASCO JP ASCOUT Eases relocation for you. 
ORG 78H 
3 
1 Loop to write a test pattern: 
H 
GENTP LD DE, (STRMFIID) 
LD C,00H Positive mask, (Neg, = FFH) 
ONETP LD A,E 
XOR C 
LD (DE),A The positive test pattern is simply 
! the low byte of the address, 


0081 
0084 
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CD 
2B 


CD 
03 


00 


CALL CPDEHL 
JR Z,TPISIN | 
Listing 1 continued on page 376 


Powerful CP/M Software. 


For Apple, Osborne, Xerox, Kaypro, North Star, SuperBrain, Heath/Zenith, and others. 


Now only $29.95 each! 


NEVADA 


COBOL 


was $199.95 now only $29.95. 
Whenweintroduced Nevada COBOL іп 1979, it was loaded with 
innovations. Today’s Edition 2 is even better! 
[] Extremely Compact. You can compile and execute up to 2500 
statements in 32K RAM, 4000 statements in 48K, etc. 
О It's based upon the ANSI-74 standards with level 2 features such 
as compound conditionals and full CALL CANCEL. 
О You can distribute your object programs royalty FREE! 
O You get a diskette, 153-page manual with lots of examples and 16 
complete COBOL source code programs. 


Also available: COBOL Application Packages, Book1 $9.95 


NEVADA 


FORTRAN 


was $199.95 now only $29.95. 
[] Based on ANSI-66 standards with some 1977 level features. 
OIF.. THEN... ELSE constructs. 
[] Avery nice TRACE style debugging. 
(1150 English language error messages. 
D You get a diskette, 174 pages of Documentation and five sample 
programs. Requires 48K RAM. 


NEVADA 


PILOT 


was $149.95 now only $29.95. 
O Perfect for industrial training, office training, drill and testing, 
virtually all programmed instruction, word puzzle games, and data 
entry facilitated by prompts. 
[J John Starkweather, Ph.D., the inventor of the PILOT language, 
has added many new features to Nevada PILOT. There are com- 
mands to drive optional equipment such as Video Tape Recorders. 
There's a built-in full-screen text editor, and much more. 
O Meets all PILOT-73 standards for full compatibility with older 
versions. 
O You get a diskette, 114-page manual and ten useful sample 
programs. 
D See Review in Microcomputing, January 1983, page 158. 


NEVADA 


EDIT 


was $119.95 now only $29.95. 
O High quality text editing for micros! 
Г] Acharacter-oriented full-screen video display text editor designed 
specifically to create COBOL, BASIC and FORTRAN programs. 
C] Completely customizable tab stops, default file type, keyboard 
control key layout and CRT by menu selection. 
O The diskette comes with an easy to read manual. 


| з ун лш — — ——  — иң — —t — — -— — —— — up. —  — — A — — ащ эи ури уша, аң | жей o D e ee eee 


Ш To make our software available to even more micro users, we've slashed our prices. 
What's more, we're offering a money back guarantee, If for any reason you're not 
completely satisfied, just return the package—in good condition with the sealed 
diskette unopened—within 30 days and we'll refund your money completely. 


This is a limited time offer, so order yours taday! 


Shipping/handling fees. Add $4.00 for first package and $2.00 each additional 
package. OVERSEAS Add $15.00 for first package and $5.00 each additional pack- 
age. Checks must be in U.S. funds and drawn on a U.S. bank! 


Trademarks: CP/M, Digital Research; TRS-80, Tandy Corp.; TeleVideo, TeleVideo 
Systems, Іпс.; Apple Il, Apple Computer Inc.; Osborne 1, Osborne Computer Corp.; 
Хегох820, Xerox Corp.; Kaypro, Non-Linear Sys.; Heath/Zenith, Heath Co.; ІВМ, 
International Business Machine, Corp. © 1983 Ellis Computing. 


MAIL TODAY! To: Ellis Computing 
3917 Noriega St. 
San Francisco, CA 94122 
(415) 753-0186 


ELLIS COMPUTING 


шш шш шш шш шш шш шш шиш иш шиш шш шш шиш шиш ыш шиш иш шиш ИЕ шш шш иш шиш Өн иш шш ыш шш ыш шш иш шш иш шш ша шн ШШ ШШ ШШ ШШ ша щш иш шш ша ши ши - 


Circle 159 on inquiry card. 


The CP/M-80 Operating Systems and 32K RAM are required. 


Indicate diskette format: 
D' D SSSD (Standard IBM 3740 format) 


54" O Apple CP/M [] Osborne 
O North Star DD O North Star SD 
O TRS-80 Mod | (4200 hex) D TRS-80 Mod l/Mapper 
О Heath, Hard Sector O Heath, Soft Sector 
D Micropolis Mod ІІ O Superbrain DD DOS 3.X 
(512 byte sectors) 
П Xerox 820 (Kaypro) O TeleVideo 


Indicate software packages: о COBOL O PILOT 
ІІ FORTRAN O EDIT 


Send my order for packages @ $29.95 each Total 
COBOL Applications Package @ $9.95 each Total 


O Check enclosed in CA add sales tax 
shipping/handiing _ 
[] MasterCard O VISA TOTAL 


# — Exp. Date 


Signature 

Ship to: 

Name 

Street 8. — 
City/St/Zip 


Country 
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with Palomar! 


Call us toll-free and discover big, big 


savings! Depend on Palomar for great backup, 
too. (1) Expert technical advice. (2) Fast response 
on orders. (3) In-house service repairs. (4) Guaran- 
teed satisfaction. 


SPECIAL 


Apple-Compatible 48K Computer with Super 5 Oisk Orive and Controller, 


BMC 12" Green Screen Monitor . . 


NOW—“41,255” 


Same system with a 64K Franklin Ace 1000 ................. $1525.00 
Same system with a 48K Apple Il € ........................ $1595.00 
HARDWARE Corona 10MB Winchester CALL 
IBM PC CALL M&RSuperMod/5 . .. . ..5900 
Amdek Color Il RGB Monitor 799.00 Micro Buffer In Line, (32K) ... . 259.00 
Amdek 3" Dual Disk Drive . 78500 MPI 320K Drive 299 00 
BMC 12” Green Monitor 149.00 PGS Hi-Res RGB 12“ Monitor 759.00 
BMC Color Composite Monitor PMC Disk Drive. . .. . 199.00 

with Sound . 399.00 Ram Plus Quad Board _.... . 449.00 
BMC Hi-Res RGB Monitor .... 759.00 Tandon TM 100-1 Disk Drive 219.00 
Computer Peripherals 64K Ram 199.00 Tandon TM 100-2 Disk Drive... 29900 
Computer Peripherals 128K Ram 375.00 TG Joysticks .... .. .... .. 49.00 
Computer Peripherals 1/0 Printer TG Trak Ball ..... ... 205 99.00 

Interface (4 Ports) , ...... 159.00 Tech Adam & Eve Paddles >< sae 1: 
Computer Peripherals 64 1/0 64K RAM Card ... .... 199.00 

Memory Card d . 299.00 128K RAM Card. .. . .. . . 375.00 
Computer Peripherals Octopus - 192K RAM Card .... ... 499.00 

Printer Buffer EN. 256K RAM Card ...... «ea ...695.00 
Corona 5MB Winchester CALL 64K Kit (9 64K x 1 Chips) | 119.00 


Palomar features a complete selection of Apple and 
IBM Software. Call for details. 


APPLE 


HARDWARE 

ALS 2 Card vs 159.00 
ALS CP/M Card 
ALS CP/M Card with ашыса ‚595.00 


Apple 11 Plus. ....... .. . CALL 
CCS IEEE Card "TE 17500 
CCS Analog/Digital Card .. .... 105.00 
Comrex Clock Card .... 69,00 
CPS Multifunction Card „4.19.00 
Echo ll Speech Synthesizer — . ....125.00 
EDP AC Surge Protector ...... ....49.00 
EDP EMI-RFI Filter ..... ... 3900 
Expandaport-6 Ports With Speaker 55.00 
Hayes Micromodem ll .....  ..... 299.00 
Microbufler Il 16K ..... 2 ... 219,00 
Microbuffer | 32K .., . ... 24500 
Microsoft Z80 Softcard with CR/M 265.00 
Microtek 16K Ram Card ........ „. 79.00 
Microtek Parallel Printer Card ... 6900 
Microtek Graphics Card . .. 109.00 


Microtek Graphics Card—16K ... 185.00 
Microtek Graphics Card—(32K) ...., 235.00 
Microtek Graphics Card-(64K) . . 305.00 
Microtek Q Disk (128K) . . ... . 399.00 
Microtek Magnum 80—Colurnn Card 209.00 
Mountain Computer Rom writer . 145.00 


Many items are not listed. Please call our 800 number if 
you don't see what you're looking for. 


Mountain Computer Rampius (32K) 179.00 


MPC Serial Printer Card - U,890 
M & R Super Fan NE .. 40.00 
Nikrom Master Diagnostics .. ..45,00 
Novation Apple Cat ............. . 29900 
Novation Expansion Module ....... 3500 
Novation J-Cat — s 
Novation Handset . арену. 27.00 
Numeric Key Pad ......................150.00 
Раутаг Lower Case Adapters: 

010 (Rev. 1-5) . . ..29,00 

New (Rev. 7) . . 19.00 
PCP! Appli-card, Multifunction. 

Z 30 Card ..... om 395.00 
PCPI 88 Card—16K CPU . « . 659.00 
Softworks R.O.S. .... -—-—— 0 
STB 64K Expansion Card ..... 239.00 
STB 128K Memory Card .. „399,00 
System Saver- Fan/Outlets/Switch 79.00 
TG Game Paddles . ..... ... ..29.00 
TG Joy Sticks 2. "ger Share 45.00 
TG Select-A-Port -45.00 
Videx 80 Column Card .. . 279.00 
Videx Enhancer ll (Rev. 7) .. . 119.00 
Videx Function Strip . . . 65.00 
Viewmax 80 e vee» 199.00 


| 
ши EE Se Sl 
PERSONAL COMPUTERS PRINTERS 


ALTOS | COMREX NEC 
ACS 80002 2... 3199.00 А il & 1 Drive Comriter CR-AC , s CALL 3510 RO Serial 1515.00 
ACS 8000-15 тты Giese 4889007. аж ЦКИ CALL Trastoy Fad. css. ВОО 3520 KSA Serial 2100.00 
: la 
APPLE t 1&2 — EPSON Lc ja T b 
Apple II Plus .CALL "E ASAP 2K Serial ....,..........................39.00 7710 RO Serial 2325 00 
Disk Il 0.0.5. 3 assess САШ OSBORNE Comrex 4K Serial Buffer .... ......,..139.00 7730 RO Parallel 2395.00 
Disk 11 -————— "m$ ul A c | Portable. Includes $200 — Microbufler-16K Parallel ................139.00 8023-A Dot Matrix .. 489.00 
BASIS xtras - mr Microbuffer-8K Serial .... 139.00 Bi-Directional Tractor (3500) .......... 230.00 
108-0003 (64K) .... ӘС” With Double Density Drives | 1995.00 FACIT Cut Sheet Guide (3500) 2... 9000 
108-0004 (128K) „ ............ CALL TELEVIDEO 4510 ——— o чане mii ae scant 
orizontal Tractor j 
EHAMELEI — = е с атына ати SM ОМА Bi-Directional Tractor (771 345.00 
er ДЕ аа J ааа 10365.00 өмі чч fh Cee we 
FRANKLIN | 
ACE 1000 (64K) ....................... CALL v UN : : E 
ACE 10. Disk Drive CALL (55) 2 Single-sided Drives ......CALL 
i қ 9000 (DS) 2 Double-sided Drives САП 
IBM 9000 (HD) 1 Double-sided Drive, 
ЕМЕС |J Lc CALL TU MipHard Кие. uà CALL 
ў 
Corona 5MB Winchester CALL Microsci Controller Сага ..................99.00 
Corona 10MB Winchester CALL Rana Disk Drive | 22. 319.00 
Disk Il With Controller Cz CALL Rana Controller . лағы 109.00 
Media Distributing 11 Mb Winchester TEAC Super 5 Disc Drive ................ 299.00 
Subsystem .......... -2595.00 TEAC Super 5 Controller Card ........ 89.00 
Media Distributing 22 Mb Winchester TEAC Super 5 Double-sided 
Subsystem ................... 3495.00 Disk Drive .. ‚429.00 
Media Distributing 44 Mb Winchester TEAC Super 5 Controller Card for 
ШЗ ТИТЛ ТЕ ОО 4270.00 Double-sided Disk Drive ‚109.00 
Microsci A35 With Controller Card 375.00 
Microline 84-S  .. ... ... 1199.00 
BMC ZENITH Microline 84-Р .......... 1059.00 ыы АМ 7" 
BM-12AU 12" Green ss 8900 12" Green ... 119.00 2K Parallel Interface ....................129.00 os 15 CALL 
BM 12AU 12" Amber a 99.00 NEC Forms Tractor (82-A) ............... .55.00 
eg EUN 12" Green .................. -149.00 PC-8041A-12" Green 22222 15900 OLYMPIA TEC 
BM-1401 RGB with Card COMPACT Serial Interface 849.00 PMC 8510 Parallel 465.00 
and/or Cable ............................. 399,00 AMDEK ES 000KR0Ü si 949.00 PMC 8510 Serial 585.00 
BM-AU919U Color, Composite Video 300-12" Green „165.00 ES 100 _ ee 699.00 ITOH 8510-A Parallel 469.00 
- p - қ -- СУ ‚399.00 Color 1-13" Color Composite ....... 349.00 Serial/Parallel енше. 960.00 ITOH 8510-A Serial . . 619.00 
BM-AU9191U RGB for IBM-PC ........ 759.00 Color I| -Hi Res. RGB 740 00 CCS Apple Serial Card /— 13500 ITOH 1550 Paralle! 750.00 
COMREX Color Ill -Lo Res. RGB... .......... .....439.00 | ITOH 1550 Serial " ... 789.00 
CR 6500-13" Composite... 31500 SANYO EXP 550 Seriat/Parallel Interface ..695.00 ITOH F-10-55 1795.00 
СА 6600-13" AGB... _.... 429.00 9" Hi Res. Green ....... sss. 159.00 “л али йй RE RE налыы 20. 
ELECTROHOA 12" Green Screen 135.00 —— 
13" RGB 339.00 12" Hi Res. Green .... ....209.00 А 
Ф. we 13” Colo шшш. 41900 Palomar makes buying easy ... 
13” Hi Res. RGB eem onm 589.00 13" Hi A | 89900 ڪڪ‎ 
Apple I! Interface .... 199.00 Ce ne un onm 
ВМ 16 Color Cable. = 35 0.5.1. ORDER TOLL-FREE! Call 
TAXAN 9“ Green Screen. .............................119.00 hd 
KG 12N-12" Green a CALUL 9" Amber Screen Ve ras ... 155.00 
КА 12N-12" Amber ....... 22. CALL эф гына in | 
AGB Vision 1-2" RGB... CALL 12" Amber Screen "-— с a Сз, 
AGB Vision 111-12" RGB ti... CALL P.G.S. 
RGB Apple II Card ..... Subs GALL 12" Hi-Res АСВ for IBM ........ 75900 i 


RGB II Apple W Card w йү In California call 800-338-5555 
Telex 697120-150 


MODEMS TERMS OF SALE: Cash, Check, money order, bank wire transfer. credit card. or purchase orders 


nario MEC from qualilied firms and institutions. Please include telephone number with order and expiration 
HAYES UDS date on credit card orders. California residents add 6% sales tax. Advertised prices are for 
prepaid orders Ғ.0.В. shipping point. Add 3% or $3.00 minimum for shipping in the U.S. Pricing 


Micromodem ІІ (Apple Il) ^ ^... 289.00 103 LP Direct —— m с ан ' h ith ; ; \ 
MinrOniSdemn 11 Wir Term та! E AP А = 20900 and availability subject to change without notice. Address written orders to: 

Program s 15,00 202 SLP 1200 BAUD „255.00 910-105 W. San Marcos Blvd., San Marcos, СА 92069 
Micromodem 100 (S-100) . ......939 00 212 LP ... Ararat (469.00 Telephone (619) 744-7314 


COMPUTER PRODUCTS 


Circle 326 on inquiry card. 


Listing 1 continued: 


9086 
0087 


0089 
ООВА 
008C 
00в8Ғ 
00490 
0091 
0033 


0095 


OAs 
0 O AR 
OGAR 
ONAFE 
00h1 
00284 
00606 
QOBS 
OOBA 


0087 


оаст 
NACE 
OCF 
0001 
0002 


900% 


0008 
00DF 
00Е2 
00E3 
00Е4 
00Е5 
00Е7 
00ЕА 
00ЕВ 
00ЕС 


ONED 
00Ғ0 
09Ғ1 
00F2 


00Ғ4 


0104 
0105 
0106 
0107 
0108 
010Е 
010F 
0110 
0111 
0114 
0115 
0116 


0118 


0128 
0129 
012A 
012F 
0130 
0133 
0134 


376 


13 
18 


Cn 


A7 
ES 
ED 
ЕЛ 
Qu 
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ES 


ЕЕ 


5В 
45 


CD 


F6 


08 


00 


00 


FO 


43 


01 


00 


00 


3F 


FO 


00 


00 


00 


00 


! 
1 
! 
TPISIN 


СТ.АЕКК 


CPDEHL 


PAD3 


BYTES 


ONETST 


} 
ОКВҮТЕ 


ONEFLP 


DBANK 


INC 
JR 


DE 


ONETP 


Setup the test, 


XUR 
LD 
LD 
LD 
INC 
DJNZ 
LD 


Dw 


A Zero, 
B,64 
DE,ERRS 
(DE),A Initialize error counters, 
DE 
CLRERP 
R,2 Loop count for single test, 


0,0,0,0,0,0,0,0 


Main loop, 


DS 


Compare 


OR 
PUSH 
5вС 
РОР 
RET 


DS 


LAPSE 
AYTES Check pattern 
COMPL Flip it 
DUMP Dump error count, 
A,(TIMFS) 
a Nad Once? 
NZ, TEST 
TEST 
YERMDN Done, 
16 
NE, HL 
A Clr carry, 
HL 
HL, DE 
HL 
Zero if =, Minus 1f DESH 
8 


Verify expected pattern 


DS 


DE, (STRMUD) 
HL, (ENDMUD) 
A, (OF) 
Е 
С 
Z,OKBYTE 
BYFATU 
A,E 
C Recompute the expected pattern, 
(DE),A Remind the flaky RAM, 

Tnis way, soft errs count just once, 


Count the erroneous RAMs, 


CPDEHL 
2 

DE 
ONETST 


16 


Complement mask and test Pattern 


DS 


After two passes, main loop has tried 0*s and 175 
in each bít of MUD, 


A,C 
Mask 
C,A 
DE, (STRMUD) 
HL ,CENDMUD) 
А, (DE) 
RAM contents 
(DE), 
CPDEHL 
2 
DE 
ONEFLP 


16 


Dump out the 32 error counters 


Dump in descendina order, 
4 Banks, 


8 Bits, 


Listing I continued on page 378 


Saving on 
electricity costs 
IS as easy as 
switching light 
bulbs. This free 


slide rule calculator 
from Westinghouse 
shows you where Eur, Jay, 
to begin. aM а Mae 0 А AE 

Use your Westinghouse WW NT » - Ж 
Energy-Saving Calculator to take a light level. | 
hard nosed look at the lamps you are Westinghouse 
using now. Your calculator will help you lamp products and programs are 
select the most efficienttype of lamps calculated to help save you from rising 
for offices, plants, show rooms and electricity costs. Our free calculator 
display areas. will show you how. 


If you have fluorescents, substituting : 
Westinghouse Econ-o-watt lamps for Get your free energy-saving 


standard lamps will have an immediate — ealeulator now! Call 
effect of up to six watts per socket, with 


no appreciable change in light level. toll-free 800-631-1859. 
Orsave up to 80% in energy by 
replacing incandescent lighting with 


high pressure sodium lamps. They save West inghouse 


Lamp Divisions 


energy while producing an equivalent Bloomfield, New Jersey 07003 
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Listing 1 continued: 


0136 ЗЕ 20 DBIT LD іе” 
0138 Ср 6E 00 CALL ASCO 
0138 DD 66 01 Lo H, (1X41) 
013E 00 6E 00 LD L, (1X40) 
0141 CD 17 ЕЗ CALL OuTi6 
-0144 DD 2B DEC Ix 
0146 DO 2B DEC Ix 
0148 10 EC DJNZ DBIT 
014^ СІ POP BC 
0148 10 ЕЗ DJNZ OBANK 
0140 El POP HL 
014E СІ POP BC 
014F C3 15 FO JP CRLF Blank line upon completion, 
) 
0152 PAD6 DS 24 
f 
J Delay (to test data retention while no MCYRQ °5) 
P 
016A CS LAPSE PUSH BC 
0168 06 93 LD B,TIX Time is roughly proportional to TIX cubed, 
0160 C5 Li PUSH BC 
016E CS L2 PUSH BC (For TIXsFFH, at 4МН2 Z-80 clock, 
016F 10 FE L3 DJNZ L3 LAPSE takes about 20 seconds,) 
0171 СІ PUP BC 
0172 10 FA DJNZ L2 
0174 СІ POP ac 
0175 10 F6 DJNZ L1 
0177 Ci POP BC 
0178 C9 RET 
0179 PAD? DS 24 
; 
Г Bad data was read, so count each 4116 in error, 
1 Entry (DE) => bad byte 
? (A) => set bits flag error positions, 
7 
; Exits All appropriate error counters have been pumped, 
) No regs Ағ) altered 
ў (IX) => counter of highest bad bit, 
; 
0191 Е5 BYFAIL PUSH HL Listing 1 continued on page 380 


Co-owner Jack Abbott says, “I hope you've been reading my review series Microsoft Basic 80 ...... .... $265 
in Byte magazine on Database Management Systems. Please call me at Microsoft Basic Compiler. .... 9295 
502) 842-1133 ifl can be of help in solving your software requirements.” Accounting Plus Modules ... S485 ea 
Visicalc for IBM PC ...... .... $195 

Fox Geller Quickscreen ......... $135 


Peachtree Peach Pak, AR, AP GL.. S375 
Graphics CP/M for Advantage....$150 
Graphics NS DOS for Advantage, Inc. N.S. 

$150 


CALL TOLL FREE FOR ORDERS ERE асарсан ascitic een? aS 


IBM PERIPHERALS 


IBM Disc Controller Adapter w/par. or serial 
Ей = т КОЙ oe igs аа сааса 5249 
Seven Function Board—64K expandabieto 


MOST DISK FORMATS 
AVAILABLE: 

Program names prefaced with’ #" available 
also for IBM PC 


CP/M DATA BASE 
MANAGEMENT SYSTEMS: 
stAshton-Tate DBase Il ............ Call 
SERE Ш, c moo < Call 


CP/M UTILITIES 
Package Price, Wordstar, Mailmerge, Spell 
Checker, for CP/M 80 and for IBM PC 


MM тышы байн. dm" S445 
Above package with Spell Star... S495 
#Wordstar.....................$2 85 
#Mailmerge ................... 5125 


#Wordstar & Mailmerge ......... аа 


* ө ө эө э on . 


#lnfostar ....................... а 256K, par. port, async port, realtime clock 
#Spellstar..................... $165  w/battery, game paddle port, print spool 
Calestar ...................... $135 software, ramdisk software, 1 year warranty 
#Aspen 50K Spell Checker ........ S70 ...... eet Ө 4 е .5395 
С-Вазїс....................... $100 4Function Board, same as 7 function board 
CB-80 S415 without the RAM or the software. . $250 
Datastar ...................... $215 64K RAM expandable to 256 w/Async port 
$ирегзоп{..................... $175  ...... esses 242... 5295 
#Supercalc ТТ e s ТОРС $195 Tandon 100-2 D/S D/D Drives 320K for 
CP/M Ромег................... $135 ІБВМРС....................... $245 
&T.C.S. AR, PAY, AP, GL customized with SMEG Winchester w/removable cartridge 
operating function keysfor IBM PC ...... oso eee nere Call 
Md gt S400 or S12 5each module 
Target Systems Planner Calc. ...... $85 
#MOVE-IT (Micro to Micro COM & MODEM) 
байы. не OE ни rang еб $105 


Peachtree Magic Wand, Spell Checker, Mail Orders—Call 1-800-421-3135 
List Ны ИЕН зае $350 ši 4 
Technical Information- 
(602) 842-1133 
E — > ai |... | +4935 W. Glendale Ave. 
VW 22... fi ......$375 | Glendale, Arizona 85301 


ALL “PROGRAMS GUARANTEED LATEST VERSION — FULL DOCUMENTATION 


Prices reflect 395 cash discount. Please add $5.00 per order for shipping. Price & availability subject to change without notice. 
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410 Recorder ................ $75 

830 Модет ................ $155 
COMMODORE 

Ш з. Араанын 5395 
AXLON 

Rampower 48 forAtari....... $140 

Ram power 128 for Atari ...... $355 

Ramdisk 128 for Apple ....... S355 

Ramdisk 320 for Apple ..... S1035 

Data Link .................. 5300 
PRINTERS 
Anadex 

RET... mesos... 4 $1445 
C-Itoh 

F-10-Parallel.............. $1170 

F-10-Serial ............... $1170 

55 CPS-Series ............... Call 

8510 Parallel (Prowriter)........ Call 
Computer International 

Daisywriter 2000 w/16K ...... $975 

Daisywriter 2000w/48K ....S1000 
Comrex 

CES essa Ea $800 

@®4гР”°.................... 5775 
Datasouth 

DS 180 .......... "TUR $1170 
Diablo 

620 RO wo/Tractors ......... S915 

630 RO wo/Tractors........ $1750 
IDS 

Microprism480............. $525 
Epson 

All models ................... Call 
NEC 

РОО ees а ава $45 

г. AAA M. $1375 

3550 .................... $1835 

TINO». sos atuncecdedecsed $2050 

vo ee в $2425 
Okidata 

All models ................... Call 
Smith-Corona 

plo S650 
Star Micronics 

Gemini-10 ............... ..... Call 

Gemim-i9 ...............0004 Call 
Tally 

1805/1802................ 51455 

MT 160! w/Tractors............ Call 

MT 160L w/Tractors ........... Call 

МТ180...................... Call 
Texas Instruments 

810 Basic ................ $1260 
Toshiba 

acc ......... nanana $1760 


DISK DRIVES 


Percom 
Atari S/S S/D 1st Drive ......S400 
Atari S/S S/D 2nd Drive ..... $300 
Atari S/S D/D 1st Drive ...... $525 
Atari S/S D/D 2nd Drive ..... S330 
Rana (Drives for Apple) 
РУТ ..................... 5275 
Ейе2..................... $460 
1. MEME S585 
Controller (w/Drive only)....... $75 
MONITORS 
Zenith 
12" Green Screen........... $115 
Amdek 
Video 300.................- S145 
Garle... аа. $300 
Cold O $645 
SFU ................... $390 
BMC 
12" Green ................... $85 
a г Losses 5265 
Comrex 
13" Color Composite ........ $290 
0| НЕ. а н А. 5455 
МЕС 
JB WO .................. $155 
yr. ................. ..$115 
Taxan 
12" Amber ................. $125 
USI 
9"Атбег.................. $130 
Sr $150 
MODEMS 
Hayes Smartmodem .......... $210 
Novation 
БАП ..:..................{ $140 
ІР ДГ. .................... 5155 
4бАТ....................... Call 


VIDEO TERMINALS 
Qume 
ЕЕ m oe S550 
Televideo 
“Ar O . 00 a a Os $570 
Uam жу ane $570 
ВБИБ.....-....--.-“......: 5735 
a RP 5730 
SO... w.m... om ca $915 
Son a Т И $1100 
Zenith 
CX ,.............„.ь..... $670 
ZT-1 Keyboard Only ......... $350 
COMPUTERS 
Altos 
ACS 8000-15 ............. S3550 
Series 15D ............... $2125 
Series5-5D .............. $3900 
BOO... S4699 
Еай!ё!ї.................... 52330 
МЕС 
coo — айрыш... S730 
8019 ...................... S470 
co RO MEER S730 
МЕ&......................... Call 
Northstar 
Advantage ............... $2800 
Advantage w/5MB......... $3600 
Horizon I 64K QD ......... $2625 
Sanyo 
MBC-1000 w/WordStar, CalcStar, 
S-Basic, CPM® ........... . . .. Call 
Above w/2 Drives............. Call 
Televideo Systems 
15-802.................. 52599 
TS-8O2H................. $4450 
Zenith 
ШОНА 53100 
E ee sesa S3025 
DISKETTES 
Maxell 
MD-1 (Оу 169) ..........: S250 
Scotch 
744-0 (ОЯУ. 100)............. S225 


2222 E. Indian School Rd. 
Phoenix. Arizona 85016 


Order Line: 1-800-528-1054 Other Information: 602-954-6109 
Order Line Hours: Mon.-Fri. 10-5 MST Saturday 9-1 MST 


Prices reflect 3% to 5% cash discount. Product shipped in factory cartons with manufacturer's warranty. Please add $8.00 per order for shipping. 
Prices & availability subject to change without notice. Send cashier's check or moneyorder...all other checks will delay shipping two weeks. 


Listing 1 continued: 


0192 05 PUSH DE 

6193 C5 PUSH BC 

0194 FS PUSH AF 

0195 00 21 01 00 LG IX,ERRS Point to base of error counters, 

0199 7А LD A,D 

0194 СВ OF RKC A 

019C CB OF RRC A 

019E E6 30 AND 00110000B 

01AQn БЕ LO E,A E => which bank has failure in it, (Bits 5,4) 

01А1 16 00 LD 0,0 

О1АЗ DD 19 ADD IX,DE Point to 8 Counters, 

014595 Fl POP AF Restore bad bits to A, 

Q1A6 FS PUSH АЁ 

0147 06 OB LO 8,8 Loop 8 times, 

0149 CR OF BITCHK RRC A 

Q1AR 4F LO С,А 

ОЛАС E6 80 AND 100000008 

QLAE 79 LD A,C 

O1AF 28 03 JR Z,OKBIT 
1 Here he is! 

0181 DD 34 00 INC (1х+0) Count the little jerk, 

0184 DD 23 OKRIT INC IX 

0146 DD 71 00 LO (ІХ%0),С Store the error pattern, 

0189 DD 23 INC IX Ready next counter, 

018R 10 ЕС DJNZ BITCHK 

01680 FI PUP AF 

O1BE C1 POP BC 

018Ғ 01 POP NE 

0160 El РОР HL 

01C1 C9 RET 
Йй 
3 Special thanks to Litton Amecom’s Electronic Warfare Product 
у Development Department, for the after-hours use of their Zenith 2-89 
ї microcomputer, on which this program was assembled, Also tne Reale 
2 Time Software Department for the use of their line printer, and 
3 Mike Cunningham (EW Product Dev.) for software and systems support, 
з I am proud to have been associated with this orcanization, 
3 


END BEGIN 


THE COMPETITIVE EDGE CAN BE YOURS 


WHEN YOU DEAL WITH SLUDER 

RACK OR DESK? 
10 or 20 SLOT 
СМТ. or NO 
C.V.T, Floppy 
& HARD DISK ? 
DUAL FLOPPYS? 
SINGLE USER? 
MULTI - USER? 
GODBOUT - 
LOMAS ? 
SEATTLE 1 
OR TELETEK ? 
IT 'S YOUR CHOICE, WHAT IS BEST FOR YOU 
THE CUSTOMER IS THE IMPORTANT QUESTION 4 
SAMPLES OF READY TO BOOT & RUN SYSTEMS 


4MHz 780 Teletek, 2.4 Meqabyte 652495 
6MHz Godbout CPU 7,64K 2.4MB 2895 
6/8MHz 85/88 Godbout , 64K, 2 .&4 MB 97985 
1OMHz Godbout 8086,128K, 2.4 MB 3695 
1OMHz Godbout 68000,128K 2.4 MB 3695 
LOMHz Lomas 8086,128K, 2.4 MG 3595 


(714) 895-1746 
BOX 951 WESTMINSTER CA 92683-0951 
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“Training? Calla 
computer school.” 


Ү М М %- 

+ E 2 ды 

M АД AND 
A F 


"More documentation? 
Go to a book store." 


"Technical support? 
Call the publisher." 


Interested in dBASE Il or 1-2-3 ? 
Beware The Dreaded Finger Pointers! 


Sound familiar? After buying 
software you often find that 
your dealerturns into a "finger 
pointer" when you need help. 

At SoftwareBanc we offer a 
complete system that doesn't 
stop when the software Is 
delivered. 


Careful Product Selection 
We only sell the best programs 
on the market. After a thor- 
ough evaluation we chose 
dBASE II" for data process- 
ing, апа 1-2-3™ for financial 
management. 

We are constantly selecting 
the best add-on programs so 
that you can continue to get 
the most from your software. 

Do you get bewildered by 
the endless lists of soft- 
ware you find in most ads? 
Let us be your quality control 
department. 


Expert Technical Support 
When you buy software from 
us, you can be assured that 
help is only a phone call 
away. Just call usat (617) 
641-1235 for all the free 
support you need. 


Circle 385 on inquiry card. 


Free dBASE II" User's Guide 


We don't send you somewhere 
else to learn more about a pro- 
duct we sell. Order dBASE 11" 
from us, and you'll receive 

a free copy of our dBASE 11" 
User's Guide. You can also 
buy the User's Guide first for 
only $29, and then receive а 
full credit when you buy 
dBASE II.” 

With over 140 pages of 
examples and sample pro- 
grams, the User's Guide has 
become the standard text on 
dBASE II." 


. National dBASE ll" Classes 


Want more in-depth informa- 
tion about dBASE 11"? Attend 
one of our introductory or 
advanced classes in a city 
near you. Each session runs 
from 9 to 5, and costs $100. 


Atlanta Boston 

APR. 23,24 MAR.4,5,7 
Chicago Houston 
MAR.18,19,20 FEB.4,5,6 
New York San Francisco 
FEB.25,26,28 APR.8, 9, 11 


Prices You Can Afford 

E C аа. Ан Call for price* 
c3 4 REED 95 
BESTAT ee ен 2 $379 
dBASE II" User's Guide ........ $29 
wir ..................... $95 
еле ы ШЫ "есте %229 
ТЕ... ee me i $69 
ШИШЕ МР. а. гь аьа $229 


*Only available for ІВМ PC with MS-DOS. 


Free Catalog 

If you want information about 
softwareBanc, call or write for our 
free product catalog. 


SoftwareBanc 
661 Massachusetts Avenue 
Arlington, Mass. 02174 


To order call: (800) 451-2502 
(617) 641-1241 in Mass. 


For technical support call: 

(617) 641-1235 

1-2-3 is a registered trademark of Lotus 
Development Corporation/d BASE Il is a registered 
trademark of Ashton-Tate, Inc. 

Payment may be madeby: MasterCard, Visa, check, 
money order. Mass. residents please add 5% sales 
tax. Add $5.00 for shipping and handling. 


SoftwareBanc 
Order Tol! Free 


‚ | 1-800-451-2502 | 


4 (617) 641-1241 in Mass. 
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& IeleVideo 


= commodore 


TERMINALS МІС 20 vic ба 
BIO Ысын ets $579.00 
EEE s990 | $149 $399. 
920€ асе көт КӨНІЛ. $749.00 
ee nicus cd $749.00 Motor Монве.................... $1039.00 
| MUR — —— $950.00 Centipede .............. — ы $23.00 ЯП ^-—— ———— —R $749.00 
WYSE WY100 ................. $749.00 Fragen VICES un uiia ud $23.00 B096 Upgrade Kit.............. $369.00 
сытыа на Frogge (64)...................... $23.00 eT $1499.00 
VIC 20 Dust Cover ............... $9.99 ЖЫ M ————s $469.00 
800А......................... $1299.00 | UIC 1530 Datassette ............ $69.00 8250 Dbl.Sided Disk Drive.... $1699.00 
seco a eer re reese eee ль» баз зот . is rive ей А eg. ar Sk...... Д 
802 $2649.00 | UIC 1541 (64K Disk Drive) ..... $339.00 D9060 5 Meg. Hard Disk $2399.00 
| Бі анаа антет icti: $4695.00 | VIC 1525 Graphic Printer ...... $339.00 D9060 7.5 Meg. Hard Disk. ... $2699.00 
Call on Eagle 8 Bit & 16 Bit 806 "аа«еетаветчтитевтатантееьг» %4999.00 МІС 1210 3K Mem. Exp ee $32.00 8050 RON эзы a $1299.00 
Computers and Software 816 .......................... $8999.00 | UIC 1110 8K Mem. Exp.......... $53.00 4040 ..... — омиди .....-..$969.00 
803 .............................. CALL ү vic 1111 16K Mem. Exp.........$94.00 8300 (Letter Quality).......... $1549.00 
p 
1602/1603 ....................... CALL | Vic 1011 RS232C Tenn. Interface . .. $43.00 ih mde ttd $599.00 
NE ( PANASONIC VIC 1112 IEEE-488 Interface ....$86.00 РЕП; —P—— ÁO $399.00 
Ф 
282000 32K Pers. Computer ... $309.00 МІС 1211 Super Expander ....... $53.00 New Z-Ram, Adds CP/M? & 64K .. pet 
MES Nec 4 Тһе М —— оноо ВАО 
COMPUTERS MONITORS VIC Mother Board $99.00 e Manager 
Жын... сары omo alibus ашы TR-120, 12” Hires Green HFS, UMI, EPYX & Creative Software Мад&................... uvm CALL 
8001A...... —Ó— H— $719.00 ae h inai $299.00 for VIC, Now In Stock! Word Pro 5 Plus................ $319.00 
- Я u DO... | 
8031 ТҮРЕ СТЕ een ae аа ааш DT. D1000 тев ж 5349 00 PROFESSIONAL SOFTWARE Word Pro 4 Plus 1 тот $299.00 
HEB. D a ane : : Word Pro 3 Рімв................ $199.00 
DT-D1300, 13” RGB/Co »ite. P $429.00 Word Processing for VIC 64 CHA К $79.95 ira la Е | : = $379 e 
PRINTERS ministrator.............. а 
Е oT $469.00 SANYO HEWLETT 
2710/9989 sese 52299.00 : 
MB 1000 Computer........... $1599.00 PACKARD 
3510/3530................... 51549.00 MB 160 Add on Drive .......... $539.00 TIMEX SINCLAIR 
MONITORS 5500 Letter Quality Printer. .... $699.00 0 1000 zs eas. 
2 ol | M $119.00 16K Memory Module ............ $44.95 
_ arce $149.00 aicv | sane eed $17.95 
JETZI ЖИБИНИН c $299.00 Check Book Manager............ $13.95 
P. oe S| „онадан кава $299.00 c5 a О ез The Organizer................. ,.914.95 
а а рр |е Б.з. АТА Ы еды $599.00 ЕЗ p75 5799 The Budgeter ТКТ нао 513.95 
SHARF Stotk Option. ii ьн. $14.95 
WX, HP 41Cifree memory module)... $149.00 Loan & Mortgage Amortizer ..... $12.95 
PRINTERS POCKET COMPUTER HP 10C ............ deis cus E $59.00 Mindware Printer............... $109.00 
$169. HP ПС $72.00 Orbit Software CALL 
BM тч с OR с МА ee шы »втв ыы = = пп = юв в EEE FT RFE М/АЛУЗАЗЫЛЕЧ „»„я„п=а за *"9"^-442a45545 
Pc 1250...$89.00 SL ee ee $99.00 
TEES еее Her Read $599.00 А 
x са $129.00 CE 150 Printer, Plotter and с ا‎ $99.00 
КИНО. ононе Cass. Interface Unit ............ $172.00 DE UR ttp sas Rud $99.00 LEE = 
C. ITOH (TEC) CE 152 Cass. Несбейет:.......... $62.00 = == II 
Starwriter{F10-40CPS)........ $1299.00 CE 155 8K Ram Exparsion Module. . . $94.00 MODEMS = m— == 
Printmastei(F10-55CPS) ...... $1649.00 CE125 Printer/MicroCassette... $129.00 NEC 
Prowriter 8510 P. .............. $399.00 HAYES 3550 PRINTER...:51999 
Prowriter 8810 6............... $599.00 MONITORS БҰНЫ; afore саларда ра $219.00 PERCOM/TANDOM 
Prowriter 1550 P.......... „....$769.00 AMDEK Smart 1200 (1200 Baud) ....... $549.00 
Prowriter 1550 $............... $799.00 | 306...................... $159.00 | Chronograph................... $199.00 | on: мыз 
Air a Шы gs PE odi $169.00 Micromodem 100 .............. $309.00 й 160K Disk реке ы. 5249.00 
CL ..4й $179.00 | Micromodem IL ................ $279.00 P ЕРИК ИЕ. „з... $299.00 
ВРА... HM $429.00 .o-——— $169.00 | Micromodem It (with Term).....$299.00 AMOEK 
ИЗА. „муле ао е ЧЕ $659.00 
Союгі......................... 5299.00 NOVATION 310A Amber Monltor........... $169.00 
84 (Parallel) .................. $1049.00 Color Il $599.00 
өймен мн аа i J-Cat $119.00 S Ө c $179.00 
атта). оаа $1149.00 Г ЧИНИОЦИ n „ы °  ° ° °°» — e 
Color IL A....... зеге etaim. $799.00 Cat $144.00 Amdisk (3%” Drive) ............ $679.00 
a ARE I O eee aa $599.00 Color Ill “лт a дын ы ы а : 
А... жеб Pete: — т lm dine қ ШЫСЫ ee 5159.00 X WI. eoe ooa eR $649.00 
103 Smart Cat................. $189.00 21, —— ÀÀ $599.00 
| IDS BMC Appii Cit it... Моссад де 5279.00 SOFTWARE 
Pis көмді ioi ii аш sina ns fie koh ama чуру $79.99 | 103/212 Smart Cat ............ $439.00 LUS. Easywriter П............. $249.00 
^ 4 м а а а ЧС сако 1401 13" Color i Res.)...... $369.00 212 Apple Cat Il ............... $609.00 1.0.5. Easyspeller.............. $129.00 
(Fully Configured)..... гаоч i 9191U 13" Composite ......... $329.00 Apple Cat {1 212 Upgrade ...... $309.00 PeachPackage (GL/AP/AR) ....$419.00 
Cail for other configurations. TAXAN ANCHOR 
AXA PROFESSIONAL 
STAR Color Composite......... meer Mark I (Н5-232)................. $79.00 
SOFTWARE 
Gemini 10 ..................... $379.00 [ КӨН. рел a Й $329.00 Mark lí (Atari). ........... asc $79.00 IBM/PC Word P 4 5319.00 
Gemini 15................... . $489.00 Mark ІН (ТІ-99)................ $109.00 pet ghar coi, E ae | 
ZENITH Mark IV (CBM/PET) $125.00 CONTINENTAL 
атк iV (ОМИРГЕ i)... ee cee S 
DAISYWRITER ZU >) cere soio — $99.00 SOFTWARE 
Е Qaa саяп. $1049.00 ZR Таста $369.00 Mark V (OSBORNE)............. $95.00 — а ^ — 
шы Mark МІ(ІВМ-РС)..............5179.00 екенін сенде ін ана : 
DIABLO SHARP Mark VII (Auto Answer Call).... $119.00 Ist Class Mail/Form Letter ...... $99.00 
620 asusunansaso TUTTI XL $999.00 13" Color ТУ Ai dee locom... Й $269.00 TRS 2.1 Color Computer ics i den i $99.00 SYNAPSE 
630 ..................... .---51769.00 ad o —— $339.00 9 Volt Power Supply .............. $9.00 File Manager ....... esee rse s $119.00 
а 
Dept. computer mail order east 
ао 


800-233-8950 


IN PA. CALL [717)3297-9575, 477 E.THIRO ST. WILLIAMSPORT, PA. 17701 
No ris k,n o deposit on C.O.D. orders. Pre-paid orders receive tree shipping within the UPS Continental United States Delivery Zone withn o waiting period for certified checkso r money orders. Add 
3% (minimum $3.00) shipping and handling on all C.O.D. and credit card orders. Larger shipments may require additional charges. NV and PA residents add sales tax. All items subject to availability 
and price change. NOTE: We stock manufacturer's and third party software for moat all computers on the market. Call today for our new catalog. 
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d FRANKLIN 


Ж. ATARI 


1010 Recorder .................. $74.00 
1020 Printer ................... $269.00 
1025 Printer ................-.- $589.00 e A Є) =j 
BED) Madem. Soa oe $159.00 
820 Printer ................ <... $259.00 
B50 Interface .................. $169.00 


CX40 Joy Sticks (раіг)....... -... $18.00 
CX414 Bookkeeper Program ...$119.00 


авк 
800 


ATARI 400 
ЯБК.............. 85199 


Call on FRANKLIN Computers, CX419 Bookkeeper Kit......... $195.00 32K .............. 8274" 810 Disk Drive...... $429.00 
е ; CX481 Entertainer Package ..... $69.00 ABK .....5.-. 5299 a " 
MEME CONUM ынйы CX482 Educator Package ...... $130.00 Call for Price and 


System Specials. 


MICRO-SCI 
DISK DRIVES FDR 


АТА RI APX 
APPLE & FRANKLIN ALIEN ee $33.00 Text ЕоппайНет.................. $18.50 
А2........................... . 5299.00 Atari Voice Box $119.00 Ce A дйн» $33.00 Family Budgeter................. $18.50 
А40............... emen $349.00 Apple Voice Box $149.00 | Cavers of Mars............. ‚...$32.00 Eastern Front ................... $24.00 
Wl pec ныса RRs جت‎ n cen, cire pre, з $29.00 Family Cash .................... $18.50 
NOON eS азоне MEMORY Missile Command ............... $29.00 MS sica di N a $13.50 
ИРОНИИ ی‎ 589.00 Star Raiders .................... $35.00 o aa $18.50 
$139.00 
VISICORP е о СЕРИРО $33.00 LO once oar DL o asd $18.50 
$399.00 БЕЙНЕ... е. „ж noms е 533.00 |o ВЫЙ... сананын $24.00 
for Apple, IBM & Franklin Intec 32K Board Atari Visicalc .................. $159.00 Player Piano ........ ae $18.50 
Intec 48K Board 
МАНЕ: Lus dra ERGO cc $189.00 ON-LINE аар p i eo Saa iini 
umber (аві.................. i 
ИЙИШ). E ca Rp: ait ca E $189.00 ыйлайын... a ушн $27.00 
bu oo MR RR $159.00 Fra PER. aes a ыз eoe itn iia с $18.50 
Soliptm oec mee vata aE $27.00 
Visiterm ............. E ы $89.00 747 Land Simulator ............. $18.50 
Anvatiok Wizard and the Princess ......... $29.00 
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The Micromint MPX-16 Microcomputer System. | As featured onthe cover of “BYTE” magazine, November 1982. 
| Also featured іп Ciarcia's Circuit Cellar, November, December 1982 & January 1983. 


These are all the tools you'll need 
to build the world's most powerful 
single microcomputer. 


boarc 


To get the MPX-16 upand running only requires one disk 
drive, power supply and serial terminal. 


* MPX-16 single board computer assembled, tested 
and burned in with 64K bytes of RAM, CP/M-86 
or MS-DOS operating system* .................. $1,895.00 
* MPX-16 with 256K bytes of ВАМ. ................. $2,135.00 
9 e MPX-16 Semi-Kit (wave soldered pc board) less IC's .... . $595.00 
* - Complete kit of IC's burned іп and tested with 64K 


Once assembled, the most useful tool will be your own 

imagination. The possibilities are limitless. Micromint will 
help you tailor the MPX-16 system to your particular needs | 
and budget. Purchase the MPX-16 as a bare рс board, as || 
a semi-kit with all the 16 sockets, 1/0 connectors and | 

discreet components wave soldered to the pc board, ^ 
or as an assembled and tested unit. ; 


e Directly boots CP/M-86 or MS-DOS" | Ula Q MM $595.00 
e Runs all CP/M-86 or MS-DOS * applications * With 256K bytesofRAM............... vu ... $800.00 

programs. • MPX-16 Unpopulated (bare) pc board, silk screened 
and solder masked ,................... uw $300.00 


- CP/M-86 Operating System on 51/4" or 8" diskette. . $200.00 
« MPX-16 Switching Power Supply including 
power supply һагпе55........... "—— $300.00 
* MPX-16 Technical Reference and Users Manual $50.00 
Call for current pricing on serial terminals, floppy disk 
drives, metal enclosures, hard disk systems, etc. 


To Order: Cail Toll Free | MICROMINT INC. 


1-800-645-3479 961 Willow Avenue 
la N.Y. 1-516-374-6793 | Cedarhurst, NY 11516 


On board features. j 
e IBM PC bus compatible with 9 expansion slots. _ 
• intel 8088 16-bit microprocessor. 

* Optional Intel 8087 math coprocessor, 

• 256K bytes on board memory. Г 
« Up to one megabyte of system Memory — 
• Up to 64K bytes of system ROM/EPROM:; 
e Two RS-232C serial 1/0 ports. 
e Three parallel 1/0 ports. | 
* Floppy disk controller for 51/4” or 8" single ОГ 

double density disk drives. 
• Four independent DMA channels. 
• Sixteen levels of vectored interrupts. 


* Available Soon. 
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The System with the Winning Combination. 
IBM PC is a trademark of internationat Business Machines, Inc.. СР M-86 is a trademark of Digital Research, Inc.. 
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Modula-2 


A Worthy Successor to Pascal 


Niklaus Wirth, creator of Pascal, now brings us a general- 
purpose systems-implementation language based on modules. 


In 1969, no appropriate program- 
ming language existed to clearly 
display the problem-solving tech- 
niques known as structured program- 
ming. Niklaus Wirth wanted to teach 
the principles of structured program- 
ming unencumbered by the, ir- 
regularities and deficiencies of ex- 
isting languages. To accomplish his 
task, he designed a new and elegant 
language: Pascal. Then, after nine 
years of researching Pascal’s prob- 


Editor's Note: Portions of this article were 
presented at the Mini-Micro 82 Computer 
Conference and Exhibition, September 14-16, 
Anaheim, California. 
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lems, Wirth created a language to 
replace it; that language is Modula-2. 

Despite its lack of support from 
either the government or the com- 
puter industry, Pascal's remarkable 
ability to clearly express algorithms 
and data structures soon vaulted it 
out of academia and into the com- 
mercial world. In 1977, Welsh, Sneer- 
inger, and Hoare (see reference 3) 
stated that "Pascal is at the present 
time the best language in the public 
domain for purposes: of system pro- 
gramming and software implementa- 
tion.” Pascal's popularity soared 
phenomenally through the 1970s, and 
today it is one of the most popular 
microcomputer languages. 

And yet, Brian Kernighan, a pro- 
ponent of the C language, describes 
Pascal in its pure form as “suitable 
only for small, self-contained pro- 
grams that have only trivial interac- 
tions with their environment and that 
make no use of any software written 
by anyone else” (see reference 1). In 
his blunt but accurate analysis of 
Pascal, Kernighan identifies eight ma- 
jor areas where Pascal lacks capabili- 


ties necessary for serious program- 
ming. He concludes that “Pascal is a 
toy language, suitable for teaching 
but not for real programming.” 

How can Pascal be the best system- 
programming language available 
while being completely unsuitable for 
anything but teaching? 


Extended Pascal 

In his famous Turing Award lec- 
ture (see Communications of the 
ACM, February 1981; reprinted in 
September 1981 BYTE, page 414), 
Tony Hoare offered advice оп 
language design that helps to resolve 
these two points of view: “You in- 
clude only those features which you 
know to be needed for every single 
application of the language and 
which you know to be appropriate 
for every single hardware configura- 
tion on which the language is im- 
plemented. . . . That is the great 
strength of Pascal, that there are so 
few unnecessary features and almost 
no need for subsets. That is why the 
language is strong enough to support 
specialized extensions. . . ." 
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Computer manufacturers, software 
houses, and universities have 
repeatedly shied away from computer 
languages nominally designed for 
“real programming.” Recognizing the 
truth in both Kernighan's and Hoare's 
comments, they have instead chosen 
(or created) extended versions of 
Pascal. These computer users have no 
desire to sacrifice Pascal's unique 
abilities to: 


eclearly describe data structures and 
algorithms 

edetect programming errors as syn- 
tax errors (rather than quietly rear- 
range the meaning of the program) 
eprotect against improper mixing of 
different ty pes 

eprohibit assigning illegal values to 
° variables 


While C and FORTH proponents 
often dismiss these advantages as 
trivial, the worldwide proliferation of 
Pascal dialects testifies to the number 
of programmers who disagree. 

Oregon Software and Digital 
Equipment Corporation have extend- 
ed Pascal for real-time work; the 
University of California, San Diego, 
and Microsoft included features 
oriented to programming operating 
systems; Texas Instruments, Hewlett- 
Packard, Burroughs, National 
Semiconductor, and IBM have all 
added capabilities beyond the basic 
language. Even Tony Addyman, the 
driving force behind the ISO (Interna- 
tional Organization for Standardiza- 


tion) Pascal Standard, admits to us-’ 


ing a "kludged version of Pascal" in 
his hardware laboratory. How much 
do these various Pascals have in com- 
mon? How well designed are their ex- 
tensions? 

The answers, sadly enough, are 
"not much" and "not very." 

For example, UCSD Pascal (and 
derivative systems such as Apple 
Pascal and Pascal/M) includes prede- 
fined procedures for manipulating 
character arrays. Called Scan, 
MoveLeft, MoveRight and FillChar, 
these procedures blithely accept 
arguments of incorrect types, per- 
form no checking of array bounds, 
and, unless used with the utmost 
care, can “wear out their welcome 
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with random precision.” Microsoft 
Pascal has a similar but different set 
of procedures called ScanEq, ScanNe, 
MoveL, MoveR, and FillC. 

Critical analysis of existing exten- 
sions drives home two points: (1) 
most programmers (though they may 
be very good programmers) are poor 
language designers; and (2) any given 
deficiency of Pascal has been "solved" 
in at least a dozen different ways. 


Standard Extended Pascal 

The alarming growth in extended 
Pascal dialects naturally led to the 
idea of defining a standard set of 
Pascal extensions. The first such ef- 
fort was organized (with Wirth's ap- 
proval) in January 1978 by Dr. Jorgen 
Steensgard-Madsen. Nine major im- 
plementers of Pascal (all but one from 
universities) attempted to reach 
agreement on a small number of ex- 
tensions. This effort resulted only in 
the OTHERWISE clause for the 
CASE statement and some sugges- 
tions on the ISO Pascal standardiza- 
tion effort regarding conformant ar- 
ray parameters (see reference 2). 

A second group—this time mostly 
commercial implementers—was as- 
sembled by Ken Bowles in July 1978, 
but this effort fared no better than the 
first. Though many language ex- 
tenders were in attendance, few were 
experienced language designers. 
Group members tended to be loyal to 
extensions already implemented in 
their own compilers, so in the limited 
amount of time allotted for the con- 
ference only a small number of exten- 
sions—all trivial—was approved. A 
large number of items was passed on 
to the Steensgard-Madsen group, 
which at the time still appeared to be 
a viable committee, The remaining 
hodgepodge of conflicting proposals 
was tossed together under the label 
"experimental." (This meeting is 
documented in "Proceedings of the 
UCSD Workshop on Systems Pro- 
gramming Extensions to the Pascal 
Language," Institute for Information 
Systems, UCSD, 1979.) 

Today, a third attempt is being 
made to standardize Pascal language 
extensions, this time under the 
auspices of the American National 
Standards Institute (ANSI). Con- 


sidering the outcome of the first two 
groups (in which one of the authors 
participated) and the slow and tor- 
tuous path taken just to define anISO 
Pascal standard, we have doubts that 
the ANSI effort will prove any more 
effective than its predecessors. The 
time for agreement on Pascal exten- 
sions quietly passed years ago; even if 
ANSI could issue a standard tomor- 
row, the prospects are bleak for con- 
formance by major Pascal vendors. 
Popular systems such as Apple Pascal 
and UCSD Pascal fail to conform to 
even the base language standard. 
With their large (and growing) user 
base, such vendors may find it dif- 
ficult to offer a new set of standard- 
ized extensions while maintaining 
compatibility with their plethora of 
existing proprietary extensions. 


Meanwhile, Modula 

Niklaus Wirth's direct involvement 
in the Pascal extension efforts was 
conspicuously small. Indeed, years of 
debate might have been avoided had 
he stepped in with his own extension 
proposals. However, Wirth's com- 
ments reflect a motivation by ideals 
rather than by politics: "If a language 
proves to be only marginally suitable 
for some application that was ob- 
viously not envisaged by its 
originator, we should muster the 
courage to build a new, truly ade- 
quate tool, instead of just grafting a 
fix onto the existing one" (see page 83 
of reference 4). 

After designing Pascal, Wirth 
chose to investigate the programming 
problems posed by multiprocessing 
and I/O devices. He designed the 
special-purpose language Modula to 
gain firsthand experience with pro- 
gramming small real-time control 
systems: 


The primary benefit of the use of 
a suitable high-level language lies . 
in the possibility of defining 
abstract machines in a precise 
manner that is reasonably indepen- 
dent of characteristics of particular 
hardware. Assembly code is still 
used virtually exclusively in those 
applications whose predominant 
purpose is not to design a new 
system based on abstract specifica- 


tions, but to operate an existing 
machine with all its particular 
devices....A major aim of the 
research on Modula is to conquer 
that stronghold of assembly 
coding, or at least to attack it 
vigorously [reference 4, page 3]. 


Modula consisted of a minimal 
subset of Pascal, to which was added 
the module structure, an improved 
syntax, and facilities for multipro- 
cessing and low-level machine access. 
Unlike Pascal, Modula was not in- 
tended as а general-purpose 
language: among other things, it 
lacked Pascal's files, sets, апа 
pointers, Modula's most significant 
feature was the module structure. 
While programming was awkward 
without Pascal’s data-structuring 
facilities, modules proved an in- 
valuable asset—as far a step beyond 
Pascal's block structure as the block 
structure had been beyond the FOR- 
TRAN subroutine call. 

Though Modula is still in use today 
at some universities, VVirth discon- 
tinued his own research with the 
language after spending a sabbatical 
year at the Xerox Palo Alto Research 
Center (PARC). Modula had served 
its purpose as a programming tool 
designed for a specific task. 


Finally, Modula-2 

At Xerox PARC, Wirth had the op- 
portunity to use the Alto personal 
computer and the Mesa programming 
language. Upon returning to Switzer- 
land, he embarked on a project to 
design a similar but simpler computer 
system—including both hardware 
and software. Wirth states: 


This system (later to be called 
Lilith) was to be programmed in a 
single high-level language, which 
therefore had to satisfy require- 
ments of high-level system design 
as well as those of programming of 
parts that closely interact with the 
given hardware. Modula-2 emerged 
from careful design deliberations 
as a language that includes all 
aspects of Pascal and extends them 
with the important module con- 
cept and... multiprogramming 
[see page 3 of reference 5]. 


Modula-2 is a general-purpose sys- 
tems-implementation language that 
includes the best elements of its 
predecessors. Modula-2's statement 
structures and data types are a 
superset «f Pascal's; the systematic 
syntax, m :dule concept, machine ac- 
cess, and multiprocessing are im- 
proved versions of those features 
found in Modula-1. In addition, the 
design of Modula-2 systematically 
addresses Pascal's problems (see 
“Solving Ё ascal’s Problems” on page 
389). 


Modules 

The key difference between 
Modula-2 and Pascal is in the way 
they are extended, Pascal extensions 
are built into the language, so Pascal 
programmers cannot change them or 
add new extensions. Modula-2 is ex- 
tensible—it allows Modula-2 pro- 
grammers to create their own exten- 
sions. The key to this ability is the 
module structure. 

A module is a collection of declara- 
tions that work together to perform a 
given task. A simple example of a 


Listing 1: T те module RandomNumbers serves as a wall around the random function 
and its seed variable. The export statement allows the random function to be called out- 
side of the 1 1odule, but the seed variable remains hidden inside the module and can be 
accessed on y by the random function. The outer block of the module is automatically 
executed w, en the program begins; it assigns an initial value to Seed by assigning it the 
value of thu identifier SystemTime. SystemTime is declared outside of the module but 
can be acce sed inside because it has been imported. 

Note how the module contains all the details concerning the operation of the random- 
number gergrator; only the identifier Random is visible outside the module. It is their 
ability to collect together and hide all the unnecessary details of a mechanism that 
makes mod. 'es such powerful constructs for organizing large programs. 


MO. JLE MainProgram; 


“АҢ i: INTEGER; 


MODULE RandomNumbers; 


IMPORT SystemTime; 
EXPORT Random; 


VAR Seed: INTEGER; 


PROCEDURE Random(): INTEGER; 


CONST Modulus = 7415; 
= 25543; 


Inc 
BEGIN 


Seed :- (Seed + Inc) MOD Modulus; 


RETURN Seed; 


END Random; 
BEGIN 
Seed := SystemTime; 


END RandomNumbers; 


BEGIN 
i := Random ); 


END MainProgram. 
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Listing 2: This program uses three separately compiled modules: the library module 
SimpleFiles; the definition module, which exports the type FILE and file operations; and 
the implementation module, 


DEFINITION MODULE SimpleFiles; 


EXPORT QUALIFIED 


FILE, Open, Close, Read, Write, Error; 


TYPE FILE; (* Opaque type... structure unknown outside *) 


PROCEDURE Open (VAR f: FILE; 
PROCEDURE Close (VAR f: FILE); 
PROCEDURE Read (f: FILE; VAR ch: CHAR); 
PROCEDURE Write (f: FILE; ch: CHAR); 


name: ARRAY OF CHAR); 


PROCEDURE Error (f: FILE): BOOLEAN; (* TRUE if I/O error *) 


END SimpleFiles. 


IMPLEMENTATION MODULE SimpleFiles; 
FROM SYSTEM IMPORT ADDRESS, ADR; 
CONST FileNameLength = 20; 

TYPE blockrange = [0..511]; 

TYPE FILE = POINTER TO RECORD (* Details hidden inside *) 


FileName: ARRAY [O .. FileNameLength-1] OF CHAR; 
CASE diskfile: BOOLEAN OF 


TRUE: diskblock: CARDINAL; 
byteinblock: blockrange; 
buffer: ARRAY blockrange OF CHAR; 
! FALSE: IOUnit: CARDINAL; 


END (* case *) 
END (* FILE *); 


PROCEDURE Open (VAR f: FILE; 
(* body of Open *) 
END Open; 
PROCEDURE DiskIO (unit: CARDINAL; buf: ADDRESS); 
(* low-level procedure hidden in module *) 
END DiskIO; 


name: ARRAY OP CHAR); 


BEGIN 


END SimpleFiles. 
MODULE MyProgram; 


FROM SimpleFiles IMPORT 
FILE, Open, Close, Read, Error; 


VAR fl, £2: FILE; 
ch: CHAR; 


BEGIN 
Open(f1, "myfile.data"); 

Read( #1, ch) 

IF Error(f1) THEN HALT END; 


Close( fl); 
END MyProgram. 
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module is a random-number 
generator consisting of a random 
function and its seed variable (see list- 
ing 1). A module forms a wall around 
its objects; except for explicitly im- 
ported and exported identifiers, the 
module’s contents are isolated from 
the surrounding program. In the 
random-number generator, the pro- 
cedure Random( ) can be called from 
outside the module because it is ex- 
ported; the variable Seed, however, 
remains hidden inside the module and 
is accessible only by the random func- 
tion. 

It is their ability to encapsulate 


related declarations that makes 
modules such а powerful con- 
cept—they аге the software 


equivalent of a "black box." Modules 
partition large programs into logical- 
ly related pieces with well-defined in- 
terfaces (i.e., the imported and ex- 
ported identifiers); as a result, 
Modula-2 programs are easier to 
read, easier to understand, and less 
prone to erroneous side effects than 
Pascal’s block-structured programs. 
(Anyone who has ever read a large 
Pascal program knows how they are 
structured: an army of procedures in- 
terconnected by pages of global 
declarations.) 

The ability of modules to divide 
programs into semi-independent 
parts provides the foundation for 
separate compilation in Modula-2. 
Library modules are divided into two 
separately compiled parts: a defini- 
tion module and its corresponding 
implementation module. The defini- 
tion module contains declarations 
made available to other modules 
(called client modules). The im- 
plementation module contains the ac- 
tual code and data that implement the 
operations defined by the definition 
module. 

Listing 2 shows three separately 
compiled modules. The library 
module SimpleFiles provides a simple 
file I/O system, the definition module 
exports the type FILE and file opera- 
tions, while the implementation 
module contains the code implement- 
ing the file system. 

The type FILE is called an opaque 
type—its record fields are fully ac- 
cessible within the implementation 


module, but only the type name is 
visible outside the module. Opaque 
types are a form of the programming 
concept known as abstract data 
types. Abstract data types are objects 
whose only operations are defined by 
a set of procedures. Pascal's FILE type 
is an example of an abstract type; 
however, Pascal does not allow 
programmer-defined abstract types. 

This example introduces the con- 
cept of qualified export. When an ex- 
port list includes the symbol 
QUALIFIED, client modules must 
prefix all references to the exported 
identifiers with the name of their 
module; for instance, the identifier 
Open would have to be referenced as 
SimpleFiles.Open. Qualified export 
allows library modules to avoid 
clashes with identifiers already 
declared in client modules. Client 
modules in turn can “unqualify” iden- 
tifiers by preceding their import lists 
with the symbol FROM and the 
library module name. 

The module MyProgram imports 
SimpleFiles to perform its file I/O. 
MyProgram is an executable pro- 
gram; however, it can also be called 
by other modules as a subprogram. 
(Subprogram calls are performed 
with the procedure Call exported by 
the library module Program.) Pro- 
grams and subprograms share infor- 
mation by importing the same library 
module. 


Separate Compilation 

The separate compilation facilities 
in most programming languages are 
more aptly termed "independent 
compilation" facilities; no type check- 
ing is performed between separately 
compiled parts. This has traditionally 
been a great source of problems, 
especially when parts of a large soft- 
ware system are developed by dif- 
ferent people. In fact, data-processing 
professionals invented a special term 
to describe this sometimes harrowing 
task: they call it "system integration." 

Modula-2 is specifically designed to 
maintain type checking across 
module boundaries. The compiled 
form of a definition module contains 
type information that is accessed 
when compiling both the correspond- 
ing implementation module and all 


Solving Pascal's Problems 

In a paper entitled "Why Pascal Is 
Not My Favorite Programming Lan- 
guage,” the noted C language propo- 
nent Brian Kernighan identifies eight 
major problems with Pascal. В.Т. 
Summer and К.Е. Gleaves have shown 
how Modula-2 addresses each of these 
problems (“Мойша-2-- А Solution to 
Pascal's Problems," ACM SIGPLAN 
Notices, September 1982): 


Pascal arrays are fixed in size, mak- 
ing string handling difficult and 
general-purpose math libraries im- 
possible. 

Modula-2 includes “open” array 
parameters, which accept arrays of 
varying. length. Also, character strings 
are assignable to array variables of dif- 
ferent lengths. 

Pascal's lack of "own" variables 
forces programmers to use global 
variables, which have a larger scope 
than they ought to. 

The module structure offers a 
superior method for hiding variables 
from most of a program. : 

Pascal's lack of separate compilation 
hinders the development of large pro- 
grams and makes the use of libraries 
impossible. 

Modula-2 offers separately compiled 
library modules and subprogram 
modules. Library modules are collec- 
tions of procedures and data that are 
accessible by other modules. Subpro- 
gram modules are separately compiled 
modules that can be called by other 
modules. Unlike many languages, 
Modula-2 offers full type checking 
across separately compiled modules. 

Pascal's required declaration order 
prevents related declarations from be- 


client modules. The separation of 
definition and implementation 
enables you to change implementa- 
tion modules without forcing recom- 
pilation of all client modules. Because 
the definition module remains un- 
changed, type consistency is pre- 
served. This saves a lot of un- 
necessary system-generating (sysgen) 
time when maintaining large software 
systems. 

Changing both definition and im- 
plementation, however, invalidates 
all client modules because the inter- 


ing grouped together. 

Modula-2 allows constants, types, 
variables, procedures, and modules to 
be declared in any order. Modules pro- 
vide an even better way to group 
related declarations. 

Pascal's Boolean expressions are not 
conditionally evaluated, resulting in 
convoluted expressions and extraneous 
state variables. 

Modula-2 explicitly defines the 
evaluation order of logical expressions 
as conditional "short-circuit" evalua- 
tion, allowing statements like "WHILE 
(p < > NIL) AND (pl йа < 0 ЮО...“ 

Pascal's CASE statement is 
hampered by its lack of an 
OTHERWISE clause. 

Modula-2 CASE statements have an 
optional ELSE part for catching 
unspecified case values. Also, sub- 
ranges can be used in case constant 
lists, eliminating the need to explicitly 
declare all case constant values. 

Pascal's I/O facilities are extremely 
limited; they cannot deal with real- 
world files or program arguments. 

The Modula-2 language includes no 
I/O facilities. I/O is provided by stan- 
dard library modules, but these can be 
supplemented (or replaced) by defining 
different I/O modules. 

Pascal's strict enforcement of type 
checking prohibits low-level program- 
ming. 

Modula-25 low-level programming 
facilities provide machine-level opera- 
tions: type conversion, pointer arith- 
metic, bit manipulation, and direct ac- 
cess to memory. Unlike many lan- 
guages, Modula-2 provides controlled 
low-level access, preventing erroneous 
high-level programs from merely 
becoming low-level programs. 


face between the module and its 
clients has now changed. Executing 
an out-of-date client module might 
crash the system. 

Wirth solved this problem in 
Modula-2 by maintaining a system- 
wide module-version control scheme. 
When a definition module is com- 
piled, the compiler assigns a unique 
value to the module. This value is 
known as a module key. When the 
corresponding implementation 
module is compiled, it inherits the 
module key of its definition. When a 


April 1983 © BYTE Publications Inc 389 


client module imports the library 
module, a copy of the imported 
module's key is recorded in the result- 
ing code file. | 

When a program is executed, the 
program loader checks that the 
module keys recorded in the program 
match those found in the compiled 
code of the imported implementation 
modules. As implementation modules 
receive their keys from the corres- 
ponding definition module, im- 
plementations can be optimized, 
modified, or entirely replaced 
without affecting any client modules. 
But if a definition module (and, 
subsequently, its implementation) is 
recompiled—perhaps to change a 
parameter list or add a variable to the 
module's interface—a new module 
key is assigned. Attempts to execute 
client modules compiled with the old 
library module result in a version er- 
ror, indicating that the client module 
must be recompiled. 

The implications for multiperson 
project management are revolu- 
tionary: system integration no longer 
needs to be plagued by mismatches 
between the agreed-upon interfaces 
and the actual code. 

If a software system is sufficiently 
well understood to be fully defined 
beforehand, the system's definition 
modules can be distributed in com- 
piled form to the programming team 
members, who can then write and 
modify implementation modules 
without forcing everybody else on the 
project to recompile when a change is 
made. Individual team members can- 
not alter a module interface, as the 
compiler enforces conformance be- 
tween the procedure headings 
declared in the definition module and 
the corresponding headings in the 
team member's implementation 
module. 

If team members are granted access 
to the source text of definition 
modules (to make small changes to 
the specification), several versions of 
the “same” definition module may 
proliferate; however, the version- 
control system prevents the execution 
of mismatched modules, allowing 
system testing to proceed only after 
all modules adhere to the same set of 
interfaces. 
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Libraries 

Pascal requires an underlying 
operating system for its I/O and stor- 
age management. Modula-1 requires 
a small run-time system for schedul- 
ing processes. Modula-2 requires 
neither: because such operations are 
programmed as library modules, the 
language itself requires virtually no 
support above the hardware level. 

A Modula-2 library typically con- 
tains modules for the following 
operations: 


e Console I/O and keyboard polling 
eFormat conversion between text 
and binary representations 

eFile I/O operations—read, write, 
and seek 

eFile directory operations—create, 
delete, and rename 

eStorage management—new and dis- 
pose 

ө Program execution 

ө Process scheduling 

e Mathematical functions 

eDynamic string manipulation 


It is no coincidence that these 
operations are normally the domain 
of an operating system; however, 
there is a crucial difference between 
module libraries and operating 
systems. Operating systems are tradi- 
tionally written by elite bands of sys- 
tems programmers who, in their at- 
tempts to deliver monolithic systems 
suitable for all applications, often 
create systems with so much over- 
head that they are unusable. 
Modula-2 lets you select the system 
facilities you need without having to 
pay for those you don't need. The 
module library constitutes a flexible 
and extensible operating system. 

The library contains not only the 
usual system facilities, but also every 
library module and program module 
in the system. Any library module in 
the system can be imported by any 
other module; any program module 
in the system can be called as a sub- 
program by any other module. This 
encourages а building-block ар- 
proach to the development of soft- 
ware systems: high-level library 
modules are built from collections of 


low-level modules; large programs 
are built from collections of smaller 
programs. 

Modula-2's library concept offers 
the potential for writing portable 
software systems that can be moved 
with little or no change across dif- 
ferent operating systems. A set of 
standard definition modules can pro- 
vide client modules with an operating 
environment that is independent of 
any operating system. Moving soft- 
ware to a new operating system mere- 
ly requires a set of implementation 
modules that use the host system's 
facilities to implement the standard 
definition modules. (This approach is 
equally suited for using large systems 
to develop software targeted for small 
stand-alone systems.) 

Modula-2 also has a remarkable 
ability to incorporate existing soft- 
ware into the Modula-2 environment. 
Programs written in other languages 
can be called as subprograms, thus 
becoming part of a Modula-2 pro- 
gram. Specially defined modules can 
access non-Modula library routines, 
host-operating-system calls, and even 
machine instructions. Yet, because all 
these facilities are accessed via defini- 
tion modules, they are uniformly 
referenced as Modula-2 library 
modules. 

As Wirth so succinctly states, 
library modules are "an essential part 
of a Modula-2 implementation" (see 
reference 5). 


Run-Time Binding 

The modular nature of Modula-2- 
based systems requires a different en- 
vironment from that of most software 
development systems. In particular, 
the compiler, program loader, and 
library form an integrated system, 
with module binding performed auto- 
matically at run time. Adding a 
module to the library (or updating an 
existing module) requires only that 
the module be compiled; the compiler 
writes the code file to the library, so 
when the module (or one of its 
clients) is executed, the loader can 
find it by searching the library. 

Run-time module binding 
eliminates linking and the resulting 
problems associated with large linked 
object files containing multiple copies 


of the same module code. Instead, a 
single copy of a module-code file can 
be shared by a number of programs. 
Because run-time binding is slower 
than executing prelinked object files, 
facilities are also provided for option- 
ally linking collections of modules 
together to form a single object file. 
This yields faster program loading at 
the expense of extra effort to update 
any of the modules in the program. 


Procedure Variables 

The module structure encourages 
the development of reusable software 
components. (The philosophy of soft- 
ware components is simple: it is easier 
to use an existing program than it is 
to write oné from scratch!) A com- 
mon problem with software com- 
ponents is that they are often difficult 
to tailor to the needs of client 
modules. For instance, one client may 
want a library module to perform its 
own error handling, while another 
client of the same module may want 
to substitute different error-handling 
routines. 

Modula-2 addresses this problem 
by introducing the concept of pro- 
cedure variables, a generalization of 
Pascals procedure parameters. Pro- 
cedure variables are variables that are 
assigned procedures as values. Call- 
ing a procedure variable invokes the 
procedure assigned to it. 

Procedure variables allow client 
modules to "plug" their own pro- 
cedures into a library module. For in- 
stance, a client can plug an error- 
handling procedure into a library 
module; when the library module 
detects an error condition, it calls an 
internal procedure variable, in turn 
invoking the clients own error- 
handling procedure. 

Another use of procedure variables 
is the definition of automatic ini- 
tialization and termination sections 
for library modules. This enables a 
library module to start up and shut 
down its own resources independent- 
ly of any client modules. 

For example, a network-handler 
module might define an initialization 
procedure that performs the hard- 
ware operations necessary to hook 
itself up to a network; similarly, it 
would define a termination procedure 


to unhook the network connection. 
The network-handler module passes 
these procedures to the program 
loader, indicating that they are to be 
called when the module is first loaded 
into memory and when it is about to 
be released. Client modules are 
unaware of these actions; all they 
know is that the module gives them 
access to an open network connec- 
tion. 

Listing 3 shows how procedure 


variables can be used to implement 
error handling and initialization/ter- 
mination sections in a network- 
handler module. 


Machine Access 

Because low-level system facilities 
are written as library modules, 
Modula-2 provides facilities for 
machine-level programming. Such 
facilities are by nature machine- 
dependent, so they may vary across 


Listing 3: In this example of procedure variables, the library module Network manages 
a network connection. Initialization and termination procedures are established by call- 
ing the procedure SetEnvelope imported from the loader (a module named Program). 
The initialization procedure is called when Network is first loaded; the termination pro- 
cedure is called when it is about to be released from memory. 

The procedure SetHandler allows error handlers to be attached to open network 
nodes. (The type PROC is a predefined type denoting a parameterless procedure.) The 
client module NetWriter declares its own error-handling procedure and attaches it to the 
node variable by calling SetHandler. Note that Netwriter does not require error- 
checking code after every network operation, because the network module will auto- 
matically call NetWriter's error-handling procedure if a network error occurs. 


DEFINITION MODULE Network; 


EXPORT QUALIFIED 
NODE, Open, Close, 


TYPE NODE; 


PROCEDURE Open 
PROCEDURE Close 


PROCEDURE Send (n: NODE; 


Send, Receive, 


SetHandler; 


(VAR n: NODE; device: CARDINAL); 
(VAR n: NODE); 
ch: CHAR); 


PROCEDURE Receive (n: NODE; VAR ch: CHAR); 


PROCEDURE SetHandler (VAR n: NODE; handler: PROC); 


END Network. 


IMPLEMENTATION MODULE Network; 


FROM Program IMPORT SetEnvelope; 


TYPE NODE = POINTER TO RECORD 


HandleProc: PROC; 


(* error handler procedure *) 


AccessMode: NetAccess; 
Buffer: ARRAY bufrange OF CHAR; 


END ; 


PROCEDURE Send (n: NODE; 
BEGIN 


ch: CHAR); 


IF LostConnection THEN n^.HandleProc() END; 


END Read; 


Listing 3 continued on page 392 
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Listing 3 continued: 


PROCEDURE SetHandler (VAR n: NODE; handler: PROC); 


BEGIN 
n^.HandleProc 
END SetHandler; 


:= handler; 


PROCEDURE Startup; 
BEGIN 


(* open network connection *) 


END Startup; 


PROCEDURE Shutdown; 
BEGIN 


(* disconnect from network *) 


END Shutdown; 


BEGIN 


.SetEnvelope(Startup, Shutdown); 


END Network. 


MODULE NetWriter; 
IMPORT Terminal; 


FROM Network IMPORT 
NODE, Open, Close, 


PROCEDURE handler; 
BEGIN 


Send, SetHandler; 


Terminal.WriteString("Network error|"); 


HALT; 
END handler; 


VAR nl: NODE; 
ch: CHAR; 


CONST Copier = 121; 


BEGIN 
Open(nl, Copier); 
SetHandler(nl, handler); 


Send(nl, ch) 


Close(n1); 
END NetWriter. 


Modula-2 implementations and 
should be avoided in programs 
designed for portability. Machine- 
level programming is usually isolated 
in a small number of modules to 
separate machine-specific from por- 
table software. 

The predefined type BITSET is 
defined as a set that fits in one 
machine word. Bitsets allow efficient 
bitwise manipulation of word quan- 
tities. 
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The predefined module SYSTEM 
exports the system-dependent identi- 
fiers WORD, ADDRESS, SIZE, 
TSIZE, and ADR. When the type 
WORD is used as a parameter type, it 
is compatible with any object occupy- 
ing one word. When WORD is used 
as the base type of an unbounded ar- 
ray parameter (ARRAY OF WORD), 
the parameter is compatible with 
variables of any size or type, includ- 
ing records and sets. The type WORD 


allows for writing general-purpose 
routines that operate on variables of 
any type. 

The type ADDRESS is compatible 
with the type CARDINAL (unsigned 
integer) and all pointer types. Arith- 
metic operators can be applied to 
variables of type ADDRESS, allow- 
ing pointer and address arithmetic. 
This is important for writing storage 
managers, especially since Modula-2 
translates the standard procedures 
NEW and DISPOSE into calls to the 
low-level procedures ALLOCATE 
and DEALLOCATE. These pro- 
cedures are usually imported from a 
standard storage-management 
module, but they can also be defined 
in other ways to allow different styles 
of storage management. 

The functions SIZE(x) and 
TSIZE(t) return the size of variables 
and types The function ADR(x) 
returns the memory address of vari- 
ables. 

Variables can be declared to reside 
at fixed memory addresses. This is 
useful for accessing memory-mapped 
device registers. 

Type checking can be cir- 
cumvented by using a type identifier 
as a type-transfer function, which 
converts the type of its parameter 
argument to the type of the function 
identifier. Type conversion is 
restricted to objects that occupy the 
same number of words. 

Code procedures enable Modula-2 
programs to directly access facilities 
provided by the underlying hardware 
or host operating system. À code pro- 
cedure consists of a procedure head- 
ing followed by the reserved word 
CODE and a series of machine in- 
structions; these instructions are sub- 
stituted inline for each procedure call. 
The use of code procedures is general- 
ly restricted to low-level modules. 

Listing 4 shows Modula-2's 
machine-level programming facilities 
in action. 


Multiprocessing 

Most modern systems-program- 
ming languages include multipro- 
cessing facilities as part of the 
language. For instance, Modula-1 
offers processes and semaphores, Ada 
includes tasks and rendezvous, and 


Concurrent Pascal contains monitors. 
Modula-2 forgoes these higher-level 
multiprocessing models in favor of 
the simpler and lower-level coroutine 
concept. 

Coroutines are procedures that ex- 
ecute independently but not concur- 
rently, In a group of coroutines, only 
one coroutine executes at a time—the 
rest are inactive. Coroutines com- 
municate by calling each other; in a 
coroutine call, the calling coroutine 
becomes inactive, and the called co- 
routine resumes execution. 

Coroutine facilities exported by the 
module SYSTEM include the pro- 
cedures NEWPROCESS, TRANS- 
FER, and IOTRANSFER, and the 
type PROCESS. 

The procedure NEWPROCESS 
(Procedure, Adr, Size, Coroutine) 
creates a new coroutine. The 
parameter Procedure specifies the 
procedure to be executed by the co- 
routine. The parameters Adr and Size 
specify an area of memory for the co- 
routine to execute in. The newly 
created coroutine is returned in the 
parameter Coroutine, which is a vari- 
able of type PROCESS. 

Coroutine calls are performed with 
the procedure TRANSFER (with pro- 
cess variables Old and New). 
TRANSFER suspends the current co- 
routine, assigns it to the process vari- 
able Old, and then resumes execution 
of the coroutine previously assigned 
to the process variable New. 

The procedure IOTRANSFER 
(with process variables Old and New, 
and integer value IntVect) allows co- 
routines to be used as interrupt 
handlers. IOTRANSFER initiates a 
coroutine call from Old to New; 
however, when the peripheral device 
specified by IntVect causes an inter- 
rupt, control is automatically 
transferred back to the interrupt- 
handling coroutine. Listing 5 shows 
how coroutines work as interrupt 
handlers. 

Coroutines are appropriate for 
many common multiprocessing ap- 
plications; however, when higher- 
level forms of process scheduling are 
needed (e.g., semaphores or message 
passing), they can be constructed in 
terms of coroutines and stored in 
library modules. Modula-2 thus has 


Listing 4: This program demonstrates Modula-2's machine-level programming facilities. 
The module MyStorage provides a very simple storage allocator: starting at memory 
address 0, it assigns successive memory words to dynamically allocated variables. Note 
that ALLOCA TE accepts arguments of any pointer type and that any calls to NEW in 
this program are handled by the storage module. 

The variable Console is declared to reside at hexadecimal memory address FFE8. The 
variable Sneaky uses a type-transfer function to gain bitwise access to a 32-bit real 
number. The code procedure LoadByte provides direct access to the Apple Pascal 
p-code instruction LDB: it loads a byte from memory onto the P-machine evaluation 
stack. The procedure PrintHex accepts variables of any type as arguments. [nside Print- 
Hex, the parameter is viewed as an array of words in the range 0 to HIGH(mem). 
HIGH is a standard function that returns the upper index of array parameters. 


MODULE LowLevel; 
FROM InOut IMPORT WriteHex; 


MODULE MyStorage; 
EXPORT ALLOCATE; 


VAR HeapTop: ADDRESS; 


PROCEDURE ALLOCATE (VAR ptr : ADDRESS; size: CARDINAL); 
BEGIN 

ptr :- HeapTop; 

HeapTop := HeapTop + size; 
END ALLOCATE; 


BEGIN 
HeapTop := 0 
END MyStorage; 


VAR Console [OFFE8H]: BITSET; 


PROCEDURE LoadByte (base: ADDRESS; offset: CARDINAL): CARDINAL; 
CODE 

190; (* LDB p-code: gets base & offset off stack *) 
END LoadByte; 


PROCEDURE PrintHex (mem: ARRAY OF WORD); 
VAR i: CARDINAL; 
BEGIN 
FOR i := O TO HIGH(mem) DO WriteHex(mem[i], О) END; 
END PrintHex; 


VAR ch: CHAR; 
r: RECORD 
х,ү,2: REAL; 
END; 
a: ARRAY [0..50] OF CARDINAL; 


TYPE SetReal - SET OF [O .. 31]; 


VAR  Sneaky: SetReal; 


BEGIN 
Sneaky := SetReal (1.0E-13); 
a[0] :- LoadByte(3FFFH, 3); 
PrintHex( ch); 


PrintHex(r); 
PrintHex(c); 
END LowLevel. 
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Listing 5: This program, which illustrates coroutines and interrupts, writes a continuous 
stream of "hos" to the screen, but an occasional "hi" pops up among the “hos.” 

The main program creates the coroutines Hi and Ho, then transfers to Hi (suspending 
itself permanently). The first thing Hi does is execute IOTRANSFER, transferring con- 
trol to Ho. Ho runs in a loop, continually writing "ho" out to the screen; however, 
when an interrupt occurs through interrupt vector 4, control is automatically trans- 
ferred back to Hi. Hi writes out "hi," transfers back to Ho, and waits for the next inter- 
rupt. In this example, interrupt vector 4 might be triggered by typing a key on the key- 
board. Interrupt-vector assignment varies on different systems. 


MODULE HiHo; 


FROM SYSTEM IMPORT 
WORD, ADR, SIZE, PROCESS, NEWPROCESS, TRANSFER; 


FROM Terminal IMPORT WriteString, Writeln; 
CONST maxHiHo = 17; 


VAR i: CARDINAL; 
Hi, Ho, Main: PROCESS; 
A, B: ARRAY [1..200] OF WORD; 


PROCEDURE WriteHi; 
BEGIN 
LOOP IOTRANSFER(Hi,Ho,4); (* intpt. vector = 4 *) 
WriteString("hi"); 
END; 
END WriteHi; 


PROCEDURE WriteHo; 


BEGIN 
LOOP WritesString("nho"); 
INC(i); 
IF i » maxHiHo THEN 
Writeln; i := 0; 
END; 
END; 


END WriteHo; 


BEGIN i := 0; 
NEWPROCESS(WriteHi, ADR(A), SIZE(A), Hi); 
NEWPROCESS(WriteHo, ADR(B), SIZE(B), Ho); 
TRANSFER(Main, Hi); 

END HiHo. 


the advantage of being able to pro- for the rest. This eliminates the need 
vide most any kind of process for Pascals compound statement 
scheduling (including none at all). (1.е., BEGIN... END). 
@Everywhere Pascal allows con- 
Miscellaneous Improvements stants, Modula-2 allows constant ex- 
Modula-2 is more than just Pascal pressions; for instance, TYPE a — 
extended with modules, machine ARRAY [0..n—1] OF CHAR. 
access, and multiprocessing. It also @CASE statements can have sub- 
introduces the following changes to ranges in their case constant lists 
Pascal that simplify programming (eliminating the need to specify each 
and improve program readability and constant value); also, CASE state- 
efficiency, as shown in listing 6: ments have an (optional) ELSE part. 
e Variant records use the same syntax 
ө Еасһ structured statement has ап as CASE statements. 
explicit terminating symbol: UNTIL — eFunctions can return any type, in- 
for the REPEAT statement, and END luding records and arrays. 
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eProcedures can declare unbounded 
(“open”) array parameters, which 
accept arrays of varying length. 
eThe symbols # and & are defined as 
synonyms for the often-used symbols 
« » and AND. 

eThe AND and OR Boolean 
operators skip the second operand if 
the expression value can be deter- 
mined from the first operand. 
Conditional-expression evaluation 
simplifies the programming of many 
situations. 

eThe LOOP/EXIT statement allows 
for clear and efficient expression of 
loop-and-a-half constructs. 

e The FOR statement has an optional 
BY part for specifying step values 
other than 1. 


All characters in a Modula-2 identi- 
fier are significant, not just the first 
eight, allowing you to use long identi- 
fiers without having to worry about 
accidental aliasing. The capitalized 
reserved words stand out in larger 
programs, improving readability. 
Modula-2 enforces case sensitivity of 
identifiers to prevent identifier alias- 
ing (e.g., MYIDENT being the same 
as myldent). 


Conclusion 

Pascal is ill-suited for implementing 
systems software, yet its basic struc- 
ture is sound enough that many have 
chosen to extend the language rather 
than abandon it. This has resulted in: 
an irremediable Tower-of-Babel syn- 
drome from which the only escape is 
a new and better language. 

Other languages vie for this honor, 
notably C and Ada, but none can be 
demonstrated to be superior to ex- 
tended Pascal. C has proven itself as a 
practical language, but it suffers from 
unreadability, lack of type checking, 
and inadequate separate compilation 
facilities. Ada is a jungle of inter- 
twined features; one suspects it was 
designed as a challenge to compiler 
writers, not as a tool for software 
engineers. 

With Modula-2, Niklaus Wirth has 
created the language that will replace 
Pascal. Modula-2 can express 
everything from device drivers and 
system software to libraries and ap- 


Listing 6: Modula-2 is more efficient and more readable than Pascal. The example 
shows a piece of Pascal code and its Modula-2 equivalent. The Modula-2 code is two 
lines shorter and has one less variable reference and two fewer statements. Modula-2's 
conditional-expression evaluation eliminates the need for the second Pascal "if" state- 
ment. The standard procedure INC shortens the expression (and produces more effi- 
cient object code) by eliminating the second reference to the variable accountbalance. 


(* PASCAL х) 


if p «» NIL then 
if p^.update then 
begin 


p^.accountbalance := p^.accountbalance + receipts * 2; 


p^.update := false; 
end; 


(х  MODULA-2 =) 


IF (p # NIL) & p^.update THEN 
receipts * 2); 


INC(p^.accountbalance, 
p^.update ;= FALSE; 
END; 


plication programs. Modula-2's 
module concept and improved syntax 
make it more readable than Pascal. 
Modula-2 is as simple as Pascal and is 
small enough to allow efficient pro- 
gram development on 8-bit 
microcomputers. Modula-2 has 
enough in common with Pascal that 
Pascal programmers are able to write 
Modula-2 programs in a matter of 
hours. 

In short, Modula-2 contributes to 
the design of software systems what 
Pascal has contributed to the design 
of programs. It is indeed a worthy 
successor to Pascal. Ш 


. Wirth, М. 
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Practice and Experience 7 (1977), pages 
3-35, 67-84. 


. Wirth, N. Programming in Modula-2. New 


York: Springer-Verlag, 1982. 


Where to Get Modula-2 
The following organizations dis- 
tribute Modula-2: 


Institut für Informatik 
ETH 

CH-8092 Zurich 
Switzerland 


ETH Zurich is the university where 
Modula-2 was conceived. ETH dis- 
tributes Modula-2 compilers for the 
PDP-11, 68000, 6809, and Lilith. Lilith 


| isa high-speed personal computer with 


superior graphics, a mouse, and a bit- 
slice processor designed to execute 
M-code. 


Modula Research Institute 
950 North University 
Provo, Utah 84604 


MRI is a nonprofit research 
organization that builds Lilith com- 
puters and sells them to large organiza- 
tions for about $15,000 apiece. Liliths 
include Modula-2 software developed 
at ETH. 


Volition Systems 
POB 1236 
Del Mar, CA 92014 


Volition Systems released the first 
commercial implementation of 
Modula-2. Volition's current Modula-2 
system runs under the UCSD Pascal 
system; it is available for the Apple II, 
Apple III, Sage II, Scenic One, NCR 
ALP-2, ТІ 9900, and 8080/Z80-based 
systems. Modula-2 compilers for other 
processors and operating systems will 
be available in the near future. 


PRINTERS AND INTERFACES 
NEC PC 8023A 


Authorized Sales & Service 
U.S. #1 Dealer for Basis 


BASIS 108 Computer 
w!64K or 128K completely 
assembled, tested, 
configured 
Fourth Dimension, Rana 
Elite or Hard Disk 5, 10, 
15 MB built-in, Basis 
Diagnostic Controller Card 
BAS RAM 256K Card Са! 


COMPUTER SYSTEMS 
Basis 108 Computers 
NEC PC8000 Computers Call 
Eagle Computers for 
Epson Computers Best 
Sanyo Computers Prices 
DISK SYSTEMS 
Inquire about our complete 
line of 5%", 8" & 
Hard Disk Drives 
COMMUNICATIONS 
Hayes Micomodem Il 9975 
Hayes Modem 1200 Call 


Circle 83 on inquiry card. 


Еола са 


1400 GRANT AVE. / NOVATO, CALIFORNIA 94947 
ORDER TOLL FREE 1-800-421-6594 
IN CALIFORNIA CALL COLLECT 415-892-7139 
TECH SUPPORT 415-897-1414 


BUY COMPUTERS FROM PEOPLE WHO KNOW HOW TO USE THEM. 


SERVICES AVAILABLE: SOFTWARE APPLICATIONS «HARDWARE PERIPHERALS 
COMPUTER SECURITY е TELECOMMUNICATIONS е BUSINESS е SCHOOLS 
CORPDRATIONS е CONSULTATION SERVICES е 24-HOUR AIR EXPRESS AVAILABLE 
Ask about our clients. All equipmant tested prior to shipment. 

If you don't see it, please ask us. 


MONITORS MICROSOFT PREMIUM 
NEC Hi-Res 12" Green $129 SYSTEM 
NEC RGB 12" Color Call Upgrade your Apple! $599 


ж-ы Se S169 DISKETTE SPECIAL + 
y | für Maxell MD-1(Boxof 10) $32 


Amdek 
Best MISC 
Atari Software 


Etectrohome 


Televideo Terminals Prices 


ST es 
VISA" 22 
as 4 


Minimum order $100. Cathiars checks and money 
orders accapiad. Add 3% for VISAor MC. Add 3 
lor shipping/insurance/handling, UPS. Мп CDD. 
Prices subject to changa, Caltoverity. Ordarhours 
8-6 PST. Mon-Fri. Personal checks allow 20 days 
tochar. Altproducts with full manufacturer's w at- 
ranty,tactorysealed. Calil. residentsadd6% sales 
lax. Bank wires & P.O.'s accopted. Retail prices 
mayvary. 

Appia isa registered trademark of Appia Computer, 
ihe. Albrand names ara ragisterad trademarks 


IBM Software & 
Peripherala Call 


PERIPHERALS 

Thunderclock $125 
Mountain Computer Products 
Videx Products 

MicroSoft Products 

TG Joysticks, Paddles Call 

System Saver Fans for 
Saturn Systems Best 
Axlon Products Prices 
SVA Products 

16 Bit Apple Card 


Passport Designs Music 
System 


NEC Spinwriter Series 
Epson wi/Graftrax Plus 
Okidata Microline Call 
IDS MicroPrism for 
Anadex Products Best 
CCS Interface Cards 

Micro Buffer II 

Grappler 

Techmar Products 

Synetix 294K Card 


MICRO PRO 
InfoStar 


Prices 


WordStar 
SpellStar CalcStar 
MailMerge SuperSort 


BUSINESS SOFTWARE 
Accounting Plus Series 
BPI Accounting Software 
dBase Il 

FMS-80, 81, 82 

The Last One 
MicroSoft MultiPlan 
Peachtree Software 
SuperCalc CP/M 
Versaform 

VisiCorp Software 


Prices 
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INTRODUCING 1-2-3. 
ITLL HAVE YOUR | 


IBM/PC 
JUMPING THROUGH 
` HOOPS 


Meet 1-2-3 — the remarkable new software on a limitless variety of topics and extract all 


package that puts more raw power at your finger- or pieces of it for instant spreadsheet analysis. 
tips than anything yet created for the IBM PC. 1-2-3 Unheard of before. Specific 1-2-3 information man- 
actually combines information management, agement features include sorting with primary and 
spreadsheet, and graphing in one program that can secondary keys. Retrieval using up to 32 criteria. 
perform all three functions interchangeably and 1-2-3 performs statistical functions such as mean, 
instantly at the touch of a key That's power. count, standard deviation and variance. It can pro- 
To explain: since 1-2-35 information manage- duce histograms on part or all of the data base. 
ment, spreadsheet and graphing functions reside 1-2-3 also allows for the maintenance of multiple 
in memo y simultaneously, you can go canon data bases and multiple criteria. 


retrieval to san у calculation АҒ 


aphing instantl The graphing function. 

ча пенал 1-2-35 sophisticated graphing commands 

just by pressing a L g 

few keys. So : ме. á г NECRVIATION ( / “У _ enable you to create | 

now you can (cS MANAGEMENT graphs ofup tosix vari- 

experiment ur v | ~~ СА ^ ables using information 

and recalcu- Gp? APHS already on the spread- 

late and look sheet. And have it on 
screen in less than two 


at data in an е сы MP cta d 
: Жз. Чи seconds! Once you've 

endless variety of 2 COW made a graph, three keystrokes 

ways. As fast as your | "жі 2 ӨР O will display it in a different 

mind can think up new possi- form. If data on the spreadsheet 

bilities. There’s no lag between ү ^^ 


“ \ 
! changes, you can display a revised 
you and the computer And that’s \ | 2) 22i ага зер ane keystroke. TH 


a new kind of power — power 8 ; ; ; 

that’s greater than the sum of its I m | A СЕЕ а 

programs. | C > whole new application area. 

The spreadsheet function. T For the first time graphics can 
If 1-2-3 were just a spread- be used as a “what if” 

sheet, you'd want it because it has thinking tool! 

the largest workspace on the mar- To fully understand just 

ket (2048 rows by 256 columns). how much power 1-2-3 

To give you a quick idea of 1-2-35 . Т ао adds to the personal com- 

spreadsheet capabilities: VisiCalcs ‘~ c^ — Sbreadibeet; gaim. puter you'll want to go to 

spreadsheet for the IBM PC offers 15 arithmetic, information management all-in-one. your nearby 1-2-3 dealer for 

logical and relational operators, 28 functions and a full demonstration. For his name and address (and 

32 spreadsheet-related commands. 1-2-3 has 15 more information if you want it) call 1-800-343-5414. 


operators, 41 functions and 66 commands. And if 
you include data base and graphing commands, it 
actually has 110! 

In addition, 1-2-3 is up to 50 times as fast as es- 
tablished spreadsheets. With all the features you've 
ever seen on spreadsheets. 1-2-3 also gives you the 
capability to develop customized applications 
(with 26 macro keys) and lets you perform repeti- 
tive tasks automatically with one keystroke. If 1-2-3 
were just a spreadsheet, it would be a very power- 
ful tool. But its much, much more. 


The information management function. | 
.. Add to 1-2-35 spreadsheet a selective informa- е fona reveren ийа. 
tion management function, and the power curve Cambridge, MA 02138, (617) 492-7171. 


rises at an awesome rate. Particularly since 1-2-35 SIL БИН ROSE YES 
WordStar is a registered trademark of MicroPro Inc. 


information management capability reads files VITALE A registered WAHRER of VEICOT. 

from other programs such as WordStar, VisiCalc dBase 1115 a registered trademark of Ashton-Tate. 
; i 1-2-3 and Lotus are trademarks of Lotus 

and dBase II. So you can accumulate information Development Corporation. 
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The Design of an Advanced 
Logic Simulator 


Macrocircuits and time-saving features make 
this new version easy to use. 


In a previous article (“Simulation 
of Simple Digital Logic through a 
Computer-aided Design System,” 
January 1983 BYTE, page 396), 1 
described the design of a primitive 
logic simulator to replace hardware 
breadboarding in learning to design 
basic digital circuits. I also outlined 
enhancements that could give the 
program functions comparable to 
professional-level simulators avail- 
able on large mainframe computers. 
After finding how easy it was to write 
a logic simulator for Radio Shack's 
TRS-80, I endeavored to write a 
professional-level program. This arti- 
cle includes the program and 
describes in detail the operation of the 
enhancements. While the description 
is oriented toward the logic 
simulator, the basic concepts 
employed could be used in other ap- 


About the Author 

Robert М. McDermott is the manager of 
CAD (computer-aided design) software 
engineering at International Telephone and 
Telegraph's Large-Scale Integration Tech- 
nology Center. The recipient of both BEE and 
MS degrees, he also teaches computer science 
at Bridgeport Engineering Institute, 
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Robert M. McDermott 
33 Dora Circle 
Bridgeport, CT 06604 


plications as well, particularly the 
processing of macroinstructions and 
the use of selective trace for event- 
driven phenomena. 


Background 

As described in the previous arti- 
cle, a logic simulator accepts the 
description of a proposed design in 


A macrocircuit is a black 
box with specified input 
and output signals. 


terms of logic-element interconnec- 
tions and external stimuli. It applies 
the external stimulus to the simulated 
logic network and displays the resul- 
tant output. 

The simulator operates by keeping 
track of the states of all connection 
nodes. An old (before stimulus) state 
is used as the input to each simulated 
logic device, and results are stored as 
new state; once all devices have been 
stimulated using the old values as in- 
puts, the new values replace the old 


and the process is repeated. This 
operation implies that every logic ele- 
ment produces the same delay. This 
fixed delay allows for the modeling of 
sequential devices because feedback 
loops work properly. 

The propagation of signals among 
the various logic elements is con- 
trolled by a description of the logic 
network, consisting of a list of each 
element's logic type and the nodes to 
which the element’s input and output 
are connected. The appearance of one 
node as the output of one element and 
the input to another element implies 
that the output and input are elec- 
trically connected. Node numbers 
serve as an index to an array that con- 
tains the logic values (old and new) 
for each signal. 

The primitive version of this pro- 
gram was a direct implementation of 
this concept that merely filled the ap- 
propriate arrays directly from the in- 
put provided and proceeded to 
simulate the design in a single-step 
manner. The logic primitives sup- 
ported were the standard logic 
operators: AND, NAND, OR, NOR, 
and XOR. This basic approach, while 
simple to implement, left much to be 


The new Transtar 130 daisy wheel 
printer generates a full-page letter in 
78 seconds. The least expensive 40 cps 
printer does it in 36. Only 42 seconds 
difference...for twice the price. 


At only $895, the Transtar 130 letter- 
quality printer makes speed its only 
compromise. Shannon-text rated at 

16 cps, the Transtar 130 gives you better 
printing quality than any 40 cps printer. 
It allows you the full range of word- 


processing functions such as proportional 


spacing, superscript, subscript, under- 
scoring and a true boldface. The 130 is 
"plug and до” compatible with the best- 


selling word processing packages. It’s 
quiet: only 65dB. It’s durable. It boasts 
a unique new autoload feature that auto- 
matically loads paper to one of four pre- 
selected positions with the touch of a 
button. And, as if that weren't enough, 
its end-user warranty runs a full six 
months—twice that of most of its com- 
petitors. 

Affordable and loaded with all the 
features of printers costing twice as 
much, the Transtar 130 letter-quality 
printer retails for less than $900. But 
it’s up to you: Is 42 seconds really 
worth $1000? 


Transtar 


Box C-96975, Bellevue, Washington 98009 
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THANKS FOR HELPING 
TOKEEP UNITED WAY 


IN BUSINESS. 


" 
Every year, United Way successfully continues to 
support local human service agencies in communities all 
across the United States. 

A lot of the credit for this success goes to the 
dedicated efforts of people in business — to top corporate 
leaders who volunteer their organizational skills 
and financial expertise, to middle-management people 
who work lunch-hours and evenings to help organize 
local campaigns and collect money, to the newest 
mailroom clerk who swallows his shyness and asks his 
fellow workers for a last-minute contribution. 

And by operating like any other modern, well-run 
business enterprise, United Way succeeds in 
delivering the maximum in human services 
for the dollars that are collected. 

Thanks again for your help. 


Thanks Ба you, it works. For all or us. United Way 


a 
р d 
Са А Public Service of This Magazine & The Advertising Council 
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desired in terms of ease of use, error 
checking, and models of commonly 
used higher-level logic elements (flip- 
flops, counters, etc.). 

A more professional system is 
shown in listing 1 (see page 428) and 
diagramed in figures 1 and 2; it sup- 
ports named nodes rather than 
numbers, a "macro" capability for 
repetitiously used blocks of circuitry, 
an expanded library of logic 
primitives (see figures 3 and 4), pro- 
cedures for rapid simulation, and a 
flexible output-display feature. 


Named Nodes 

Most nodes in a proposed design 
have functional names associated 
with them (e.g., Clock, Reset, etc.). 
For ease of use and a more meaning- 
ful input description, a well-designed 
program must support the use of 
named nodes. It is much easier to 
debug a design described by lines 
such as 


AND DATA LOAD . DATA-IN 
rather than 
AND 3 7 33 


The advanced version of this pro- 
gram uses a free-field input format. 
Spaces are used as string delimiters 
when a line is read and parsed into 
distinct names by the subroutine at 
line 10000. A table look-up assigns 
unique numbers to each signal name. 
The subroutine at line 11500 looks up 
each name, while the routine at line 
11600 adds to the list names not 
already there. Note that unused en- 
tries have the name "0," and this is 
the only reserved signal name; any 
other combination of symbols can be 
used as a valid signal name (e.g., 
LOAD — could be used to signify a 
load-not signal). Additionally, some 
devices subsequently described con- 
tain numeric parameters, such as an 
N-bit shift register, and these num- 
bers are distinguished from signal 
names by using # (the number sign) as 
the first character in the name. 


Macrocircuit Capability 
To support structured design, and 
to make entering input data easy, 


Complete Integrated Accounting System | 
Just plug it into your IBM and run your business! 


INTEGRATED ACCOUNTING SYSTEM 
GENERAL LEDGER 


ACCOUNTS RECEIVABLE 


ACCOUNTS PAYABLE 
PAYROLL 
WORD PROCESSOR - Perfect Writer ™ 
SPELLING CHECKER - Perfect Speller™ 
File Management System - Perfect Filer ™ 


Electronic Spreadsheet - Perfect Calc ™ 


The best business program package on the 
market . . . providing all the software and 
storage you ever wanted. 


ФА! programs self-prompting & menu driven 
e Completely integrated accounting system 


€ General Ledger includes a chart of accounts develop- 
ed by a CPA 


@ Has been in use for four years 
Ф High speed operation 


€ All software pre-installed on hard disk and ready to 
run. No more diskettes & tedious paper work 


e Self-explanatory ...easy to use 
€ All software & hardware fully guaranteed & supported 


5 MB WINCHESTER DISK = е” 
plus ABOVE LISTED SOFTWARE ы " | ` 10 MB Model 
in ONE INTEGRATED PACKAGE | | 


52,9950? " Dealer 


* Auxiliary Power Booster Required $195. {* " Inquiries 
Ex 8 | ‘Invited ` 
е e í 


4 м 
E 


۴٣ е oN... P3 = 4 лаж ТМ 
пе Business Manager" 

1420 E. Edinger Ave., Suite 115, Santa Ana, CA 92705 
"д (714)836-3569 
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also available 


(1а) (1Ь) capability should be included to 
allow predefined blocks of cir- 


SIMULATE cuitry—macrocircuits—to Бе in- 


stalled simply. A macrocircuit is a 
black box with specified input and 
output signals; the description of the 


START 
INITIALIZE FOR Nod -A i 
SIMULATION macrocircuit includes the logic 
devices required to generate the out- 


INITIALIZE 
POINTERS 
put from the inputs, using internal 
READ IN MACRO ت‎ ———— — —-—A-—— SS | 
OESCRIPTION GET EXTEANALS 
SCHEDULED THIS TIME 


A macrocircuit is similar 
MOVE NEW TO OLD to a function call in 
DESCRIPTION — | таж | 
BASIC or a subroutine 


| EXPAND MACROS | call in FORTRAN or 


Pascal. 


READ IN 


EXTERNAL = 
DESCRIPTION | | | , 
signals as required. Handling a single- 
: level macrocircuit involves the 
CHECK FOR NO «э 
ERRORS 


with the appropriate translation of 
YES “RESTART i Ж 
кетін Р the signal names used within the 
SAMPLE POINTS | macrocircuit to those used within the 
NO 


replication of a block of logic devices, 


circuit. 
00 SIMULATE s A macrocircuit is similar to a 
OGIC DEVICES i 
SEE FIGURE 1b) : FUNCTION call in BASIC (or more 


appropriately, a subroutine call in 
| languages such as FORTRAN ог 
Pascal). The definition of the macro- 

asca 
circuit is like BASIC’s DEFFN defini- 
tion in that the variables used in the 
Figure 1: Flowchart of the fundamental procedures used in the simulator. Figure 1а definition аге dummy variables. 
shows the arrangement of the functional blocks; figure 1b describes in more detail the When the macrocircuit is called in the 
actual simulation process. logic-description input, the dummy 
Text continued on page 412 


Give a little today. Automatically, 
Take a lot tomorrow. through the Payroll 
That’s what makes Savings Plan. 
United States Savings You won't even feel 
Bonds a great way to like you're giving, until 
secure your future. all those Bonds are 
And why over nine yours for the taking. 


million people like you 

have already joined the 

Penal Savings Plan. EN T 
OU See, once you 

sign up, a small part of Take 4 к > 


4 % | 
each paycheck is set қ stock”... P 


aside to buy Bonds. 


Saving is so automatic, In ‘America. 


you'll soon forget 


about it. 
So buy United A public service of this publication 
States Savings Bonds. Ad and The Advertising Council. 
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Introducing a sensible solution 


to the problems of dBASE IT 


dBASE II The Sensible Solution 

Records Per File 65,535 999,999 
Maximum Record Size 1024 bytes 1,536 bytes 
Fields Per Record 32 384 
Key Fields Per File 7 10 
Number of Files 

Simultaneously Accessible 2 10 
Number of Screens Per Program Limited by Limited only by 

4 system memory system storage 

Data Dictionary No Yes 


We don't mean to debase dBASE II, but if 
you re looking for a data base manager that's long 
on features, dBASE II can come up a little short. 

For instance, a single dBASE II record can only 
contain 32 fields. And when you need to share 
information between one file and another, you can 
only access two at a time. 

So, as good as dBASE Il is, its limitations can 
quickly paint you into an electronic corner 

And thats why we created The Sensible Solution. 


Finally 
A sensational relational. 


` Along with all the usual things you expect 
from a data base manager, The Sensible Solution lets 
you handle the kind of tough assignments that 
dBASE II can't: 

You can design data files with more than 300 
variables. You can create reports using 10 different 
files at once. You can even set up file locking for 
multi-user computers. 


Ready to get down to business. 


A data base manager without ready-to-run 
application programs is hardly worth the disk it's 
copied on. 

5o, along with The Sensible Solution, you can 
also add The Sensible Solution Bookkeeper™ or 
Sensible Management" our complete one-entry 
accounting and management system. 

Theyre both affordable. Business-tested. And 
supplied with source code so you can make your 
own modifications. 


A sensible trial offer. 


When you purchase 7he Sensible Solution, 
well send along a special trial disk thatlets you create 
forms and enter a limited number of records. 

If, after 30 days, you're not satisfied, just return the 
unopened master system disk for a full refund. 

So why not take us up on our trial offer? You've 
got nothing to lose. 

Exceptthe problems of dBASE II. 


The Sensible Solution’ 


To order, write or call: O'Hanlon Computer Systems, 11058 Main Street, Bellevue, WA 98004 USA, 
Phone (206) 454-2261. Prices: The Sensible Solution—$695, Sensible Solution Bookkeeper— $495, Sensible 
Management—$895. In Washington, add 6.5% state tax. VISA, Mastercard and dealer inquiries welcome. 
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(2a) 


MACRO EXPANSION 
(SUB 3000} 
INITIALIZE 


(2b) / BUILD SELECTIVE TRACE TABLE 
(SUB 6500) 
| INITIALIZE 


GET RID 
OF YOUR 
TYPEW/RITERS! 


| KWIC-KEY ЙК | 
WORKS LIKE MAGIC TO 
TURN YOUR $7000 WORD 


PROCESSOR INTO A $500 
ELECTRIC TYPEW/RITER. 


GET POINTER 
1 (DRIVING SIGNAL} 
GET NEXT 

ELEMENT 


NODE • 


EE POINTER 


CORRESPONDENCE 
TABLE 
(SUB 30000) 


Ш Envelopes 
Ш Preprinted forms 


Ш Quick notes, index 
Cards, etc. 

Ш All those typed documents 
your word processor 
cant handle 


SAVE DRIVEN 
ELEMENT 
IN 52 


EXPAND 

THIS 

CALL 

(SUB 31000) 


Connects your CRT 
keyboard directly to 
your printer and 
makes full use of 


specialty printer „й К (2c) 
features. 
56090 READ АМО PARSE А LINE 
p (SUB 10000) 


MASTER CARD YES 
VISA C.O.D. | 
4 READ А LINE PRINT OUT 
| LOAD TABLE 


ONE KEY WORD PROCESSING 
onyour TELEVIDEO " 
with WORDSTAR "and... 


Nu --- 

обр [Е y | 99 
а کس‎ Ма d 
Wercar 


Vita 


FIND DELIMITER 
OR EOL 
SAVE THIS FIELD 


B Nu Key“ Automates the 36 most 
commonly used word processing functions 


Ш Reduces learning time while increasing 
operator speed 


Ш For beginners and Wordstar experts 
Ш Comes complete.with 14 new matching 
keycaps 
For your TELEVIDEO * 950.T5-800,TS-B00A, and 75-802 
PLEASE SEND WORDSTAR SERIAL NUMBER TO: 


em 
<> YES 
NO 


FILL REMAINING 


Business Solutions, Inc. FIELDS WITH | Figure 2: Flowcharts for the functions 

91 W. LongLake Rd., Suite 9 BLANKS added to the advanced version of the 

Bloomfield Hills, MI 48013 eee simulator; note the line-number 

(313) 540-3360 references to listing 1 at the top of each 
СРМ OF DIGITAL RESEARCHITELEVIMEO & TELESOLUTIONS ^" flowchart. 


OF TELE VIDEO! WORDSTAR " OF MICROPRO INTERNATIONAL I 
NuKeY & KMIC-KEY '" OF BUSINESS SOLUTIONS. INC 
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(2d) 
(SUB 11500) 


umm 
NO 
SEARCH FOR 
NAME 
<Р; 


YES 


RETURN 
BUILO CORRESPONDENCE TABLE 
(SUB 30000) 


INITIALIZE 


(2e) 


*POINT TO NEXT 
ELEMENT 


GET CALL ING 
NODE 


GET DESTINATION 
NODE 
TABLE IDEST1* CALL 


YES 


DELETE THIS 
CALLING ELEMENT 


e 


NO 


RETURN 


NAME TO NUMBER CONVERSION 


RETURN 
EXPANO CALL 
(2f) (SUB 31000) 


SAVE TYPE IN 
ELEMENT ARRAY 


ADD UNIQUE 
NAME /NUMBER 
TO TABLE 


NEW NODE + 
TABLE (NODE ! 
SAVE IN 
ELEMENT ARRAY 


DONE 
? 


YES 
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S100 


Div. of 696 Corp 


(o 


COMPUTERS: 
COMPUPRO 8/16 Systems CALL 
COLUMBIA (LIKE IBM-PC) 
128K НАМ/2 Drives 
EAGLE ПІ w/software 
MICROOECISION w/e Drives 


& B S.W. Pkgs. 
SO SYSTEMS 


DISK-LESS COMPUTER CALL 


BOARDS: 
ADV. DIGITAL 
Superquad & Slave CALL 
CALIF COMP SYSTEMS 
ZBO CPU 
COMPUPRO 64K 
STATIC RAM 
CROMEMCO DPU 
68000/ Z80 
SCION'S Microangelo Graphics 
МА520 | 
SD SYSTEMS 3 8D SET 
М/1 yr warranty: 
SBC 200 W/ MONITOR PROM 
VERSAFLOPPY Il w/CP/M 3.0 & BIOS 
256 K EXPANDORAM III 1295.00 
SEATTLE IBM-PC 64K 
RAM + w/ serial 
SSM (2 раға/2 serial) I/D 4 232.00 
TARBELL DO FD Controller 396.00 


MONITORS/ TERMINALS: 
ADDS VIEWPOINT A3 475.00 
LIBERTY FREEDOM 100 

(emulates Tele. 925) 
TELEVIDEO 950 


PERIPHERALS — ETC. 
EPSON'S NEW FXBO CALL 
CROMEMCO Z?2X Box w/o 

ZPU BDS 845.00 
HARD DISK SUBSYSTEMS CALL 
HAYES Smartmodem 1200 519.00 
INTEGRAND ВОО DB/2F 

w/options 497.00 
MORROW Floppy Subsystems CALL 
OPEN SYSTEMS S/W 500.00 ea. 
PARA DYNAMICS 

2018R Mainframe 

3X3t NEW РАОМТОЗ 
TECMAR 5 MEG Cartridge for 

IBM-PC 

VOTRAX Speech Synth. 


TANDON 100-2 05/ ОО Drives 
for IBM-PC 


QUME B" Drives D.S./DD 
Thinline 242 
Standard 842 


= Est. 1877 


$2546.00 
2339.00 


1185.00 


209.00 
374.00 
839.00 


986.00 


358.00 


935.00 
915.00 


675.00 
1225.00 


1525.00 
275.00 


245.00 


445.00 
445.00 


FULL DEALER SUPPORT 
VISIT OUR SHOWROOM 
Hrs. 8:00 A.M.-5:30 P.M. M-F 
Subject to Available Quantities 
Prices Quoted Inciude Cash Discounts 
Shipping & Insurance Extra 


S-100 


14425 North 79th Street, Suite B 
Scottsdale, Arizona 85280 
SALES 800-528-3138 
TECHNICAL 802-991-7870 
TELEX 185025 
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STOP LOSING MONEY ON TISTE-H ARE sH HYI F5! 


» +» » LOGICSIM * ¢ ¢ 


CP/M based 
professional 
logic 
simulator 


ж For engincvrimg: work stations 
ж Fos gate-array, custom and all other IC designers 
ж For digital system engineers 


Nur logic ata ability to simulate TTL/NMOS/CMOS/PMOS logic, ROM's 
and RÁSÜS. depase and transfer gates. wired-or'ed nodes, propagation 
delays. spike and race analys is expandablc pin-numbet based TTL таста library 
plus numerous other features make LOGICSIM comparable to industry 
stundacd simulators. 


Try it now. Send us a $30 check for LOCICSIM demo сору und 

User's Manual, 

Please specify 8° 18.41. 3740/ 5" APPLE It (13/16 sector}, CP/M based 
56K to OK systems (APPLE's with CP/M card). Introductory price $276. 


‘i ПЫЫР prp; ЫЙ Tu Teen, Cr omuia 
ET HEE LA ТЕХ, S889 Soap [kn бая Jue, (C 4 ЖИН 


. СРАМ, LOGICSIM sre trademarks of pols 


Digital Research and E/Z ®@® FEE 


Top-quality Verbatim® Diskettes 
from Teche Data, your complete 
word and data processing supply 
center. Dealer inquiries invited. 


Call Toll Free 
1-800-237-8931. 


In Florida, call 


813-577-2794. 


Теспе Data Corporation 
3251 Tech Drive North 
St. Petersburg, FL 33702 


Circle 404 on inquiry card. 


Scotch Diskettes 


| Rely on Scotch® diskettes to keep your valu- 
 abledata safe. Dependable Scotch diskettes 
are tested and guaranteed error-free. The low 
abrasivity saves your read/write heads. 
They're compatible with most diskette drives. 


PACIFIC 
EXCHANGES 
ин Fanghi Bad 

= ‘wr Les Cep СА 
"rb im Cas гай 
ll na, 4945 а 
hy іні? 


Dealer Inquiries 
Invited 


Circle 319 on inquiry card. 
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Figure 3: The fundamental logic elements predefined within the logic simulator. 


(3a) 
LOGIC TYPE: AND GATE 


LOGIC EQUATION: Q-A: (B)-(C)-(D)-(E) 


LOGIC SYMBOL: 


TRUTH TABLE: 


м O ооо 


В 
0 
1 
0 
1 


ELEMENT CODING: AND A (B) (C) (D) 


(E) Q (0) 


NOTES: ( ) DENOTES OPTIONAL FIELDS, 
"О" IF NOT USED. 


(3c) 


LOGIC TYPE: OR GATE 


LOGIC EQUATION: 


LOGIC SYMBOL: A = 
E 


TRUTH TABLE: 


ELEMENT CODING: OR A (B) (C) (D) 


(E) Q (Q) 


NOTES: ( ) DENOTES OPTIONAL FIELDS, 
"0" IF NOT USED. 


(3e) 


LOGIC TYPE: EXCLUSIVE OR GATE 


LOGIC EQUATION: Q-A(B 


LOGIC SYMBOL: 


TRUTH TABLE: 


A+B Q 
0 0 0 
0 1 1 
1 0 1 
1 1 0 


ELEMENT CODING: XOR A B O О O Q (0) 


Q=A+(B) + (C) + (D)+ (E) 


(3b) 


LOGIC TYPE: NAND GATE 


LOGIC EQUATION: QsA:(B)- (C) -(D)- (E) 


LOGIC SYMBOL: 


TRUTH TABLE: 


ELEMENT CODING: NAND A (8) (C) (D) 


(E) Q (Q) 


NOTES: ( ) DENOTES OPTIONAL FIELDS, 
"0" IF NOT USED. 


(3d) 


LOGIC TYPE: NOR GATE 


LOGIC EQUATION: 


LOGIC SYMBOL: 


TRUTH TABLE: 


ELEMENT CODING: 


NOR A (B) (C) (D) 
(E) Q (0) 


NOTES: ( ) DENOTES OPTIONAL FIELDS, 
"0" IF NOT USED. 


(3f) 
LOGIC TYPE: 


EXCLUSIVE NOR GATE 


Q-A(QB 


LOGIC EQUATION: 


LOGIC SYMBOL: 


TRUTH TABLE: 


ELEMENT CODING: XNOR A BO OO Q 


Q=A+(B)+(C)+(D) (E) 


(Q) 


Nobody offers you a wider variety 
of computer printers and printer 
experience than Facit/Dataroyal... 
all the way from low cost ($695 list) 
matrix printers, to sophisticated 
graphics and color matrix printers, to 
models that print variable size charac- 
ters and bar codes, to “daisy wheels" 
and a multimode near letter-quality 
printer. Industry standard parallel and 
RS9239C serial interfaces are available 
in all printers. 


Our products are built to perform 
day after day in the most rugged 


environments. We achieve that kind 

of reliability by incorporating modern, 
trouble-free LSI circuitry, and fewer 
moving mechanical parts along with 

a high level of quality control. 


Hundreds of computer systems 
manufacturers choose Facit/Dataroyal 
products with confidence, as do 
a great number of Fortune 500 
companies who use Facit/Dataroyal 
peripherals with their systems. 


If you want a trouble-free printer, 
contact your local computer 


935 Main Dunstable Road, P.O. Box 898 


printer dealer or Facit/Dataroyal, 


f 


Nashua, NH 03061, (603) 883-4157. 


FACIT 
DATAROYAL 


Circle 170 on inquiry card. 


printers. 
e 
Printers, printers, and m J Ц 


What makes 


a streetwise kid 


from New York 
want to help 
rice farmers 
in the tropics? 


Meet Mike Harvey. He’s not 
out to change the world, just 
to understand it a little better. 
And because he thinks that 
underneath all the differences 
people are basically alike, he 
feels he cari help. 

[t’s what today’s Peace 
Corps is all about. Americans 
from every kind of back- 
ground, of all ages, making a 
commitment to live and work 
with people around the world 
to meet basic human needs. 


You won't be asked to move 
mountains but you'll under- 
stand what volunteers like 
Mike Harvey mean when they 
talk of small miracles. Why 
they want to work hard at a 
challenge unique to the Peace 
Corps. 

Above all, you'll be learning 
something about the world, 
making friends with people 
you can help. And that's what 
life should be all about. 

For further information, 
call toll free 800-424-8580. 

Or write Peace Corps, 


Washington, D.C. 20525. 


Peace Corps 
Thetoughest job 


3 
you'll ever love. 
AC 
| "© A Public Service of This Magazine 
& The Advertising Council 
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Figure 4: Additional logic elements predefined within the advanced version of the logic 


simulator. 
(4a) 
LOGIC TYPE: D-TYPE FLIP-FLOP 
RESET 
DATA Q 
LOGIC SYMBOL: ми 
CLOCK Q 
SET 


TRUTH TABLE: DATA CLOCK RESET SET 


X ьо O X X >< 
پا لم‎ x xx 
һо һо һо (D "^ О 
awe © ОО 
О моомо |о 
Оо = m о м | ОЇ 


ELEMENT CODING: OFF DATA 0 CLOCK (RESET) (SET) 0 (0) 


NOTES: X=DON'T CARE. . 
SET AND RESET ARE ACTIVE LOW; IF UNUSED "0", 
THEY DEFAULT TO LOGIC 1, 


(4b) 
LOGIC TYPE: JK FLIP-FLOP 
RESET 
J Q 
LOGIC SYMBOL: CLOCK x 
K Q 
SET 
NEXT 
TRUTH TABLE: J к SET RESET |Q Q | clock | O о 
PF ox A 1 0 1 ы" 1 0 
x @ 1 1 1 0 аР 1 0 
B ox 1 1 0 1 *g 0 1 
X 1 1 1 1 0 г 0 1 
X Xx 1 1 X X я 8 NO CHANGE 
X x 0 1 X X X 1 0 
2 & 1 0 X X X 0 1 
хх 0 0 X X X 0 1 


ELEMENT CODING:  JKFF J К CLOCK (RESET) (SET) Q (0) 


NOTES: Х= DON'T CARE. 
SET AND RESET ARE ACTIVE LOW; IF UNUSED "07 
THEY DEFAULT TO LOGIC 1. 


(4c) 
LOGIC TYPE: N-8IT COUNTER 
00... Оп 
LOAD 
LOGIC SYMBOL: ENABLE RESET 
CLOCK 
DO +.: Dn 
TRUTH TABLE: DATA LOAD ENABLE RESET CLOCK 
0 1 X 8 
1 1 X 1 E 
X 0 X 0 X 
X 0 1 1 E s 
X 0 1 1 E 
X 0 0 1 247 
ELEMENT CODING: CNTR (DO) ENABLE CLOCK (LOAD) 
* (D1) 0 0 0 
* қ 0 0 0 
ж Dn = 


NOTES: X=DON'T CARE. LOAD AND ENABLE ARE ACTIVE HIGH AND LOAD OVERRIDES ENABLE. 


Circle 107 on inquiry card. «e» 


COUNT +1 
NO CHANGE 
NO CHANGE 


(RESET! 00 
0 01 

0 4 

Оп 


(001 
(Q1) 
(Qn) 
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^ "CALL: (303) 279:2848 or (800) 525-7877 | 

аха 7 MEM’ THE COMPUTER LINEj,INC. ^ 5 - 5 
ЖЕМ TS - "GOLDEN, COLORADO c 0 REB: 
"Le |. Offer void outside the Milky Way 7 "7. | 


For everyone who's tried 
to top the MX-80, bad news. 
We just did. 


Epson. 


The Epson MX-80 is the best-selling dot 
matrix impact printer in the world. It has 
been since its introduction. And despite the 
host of imitators it spawned, no one has 
been able top it. Until now. 

FX-80: Son of a legend. 

The new Epson FX-80 is far more than just 
doo-dads added on to last year’s model. It’s 
the most astonishing collection of features 
ever assembled in a personal printer. 

For starters, it’s fast: 160 CPS. And clean. 
All the print quality Epson is famous for in a 
tack-sharp 9x9 matrix. 

But that hardly scratches the surface. 

Create your own alphabet. 
With the new FX-80, you aren’t limited to 
ASCII characters. You can create your own. 
Any character or symbol that can be defined 
in a 9x11 matrix can be added to the FX-80's 
already impressive library of type styles and 
stored in its integral 2K RAM. 

So you can create “Sally’s Gothic" or 
"Tom's Roman" just by downloading and 
modifying standard characters. .Or you can 
create a custom set from scratch. Either way, 
you can store up to 256 new characters. And 
if you don't need a new alphabet, the RAM 
functions as a 2K data input buffer. 

Who knows graphics better than Epson? 
Nobody, that's who. And if you don't 
believe it, witness the FX-80. 

With a 12K ROM capacity, the FX-80 gives 
you a few things the others don't. For exam- 
ple, not one, not two, but seven different dot 
addressable graphic modes are program 


selectable. And can be mixed in the same 
print line. Everything from 72 DPI (dots- 
per-inch) Plotter Graphics to the 640 dots 
per line resolution designed to match the 
remarkable monitor clarity of the Epson 
QX-10 personal computer. 

And that is in addition to an astonishing 
array of 136 different user-selectable type 
styles including Proportional, Elite and Italic 
as well as the more conventional faces you 
get on other printers. 


Hard-to-beat hardware. 

The FX-80 has all the hardware features 
you've come to know and love on the MX 
Series: logic seeking, bidirectional printing, 
the by-now-famous disposable printhead, 
and more. 

The FX-80 features an adjustable pin 
platen or optional friction/tractor feed, so 
you can use fanfold, roll or sheet paper... 
backwards or forwards. The FX-80 even 
gives you reverse paper feed. 

And if you're printing forms, the FX-80 
has a feature you're gonna love: a function 
that allows you to tear off the paper within 
one inch of the last print position. 


Be the first on your block. 
We'd be willing to bet that the FX-80 — like 
the MX-80 — will have its share of imitators. 
Don't be fooled. To make sure you get the 
genuine article, rush down to your local 
computer store right now and let them show 
you everything the FX-80 can do. 

And while you're there... ask them to 
show you how it works with our computers. 


EPSON 


EPSON AMERICA, INC. 


COMPUTER PRODUCTS DIVISION 


3415 Kashiwa Street 
Torrance, California 90505 
(213) 539-9140. 

Outside California, phone 
(800) 421-5426 for the 
Epson dealer nearest you. 


Circle 166 on Inquiry card. 


Serial «uim Parallel 


~ PRINTERS! 
Мы PLOTTERS! 
PUNCHES! 
ROBOTS! 


Convert What You Have 
To What You Want! 


* 85232 Serial 
* B Baud Rates 
* Latched Outputs 


* Centronics Parallel 
* Handshaka Signals 
“Compact 3% x 4X x 1X 


No longer will your peripheral cholces be limited by ihe type 
of port you have avallabla! Our naw High Pertormanca 700 
Serles Converters provide the missing Iink. Based on the 
latest In CMOS technology, thase units faatura full baud 
rata selection to 19.2K, wit handshake signals to maximize 
transfer efficiency. Detaitad documentation allows 
simplified Installation. Order the Model 770 (бөгіРаг) or 
Model 775 (Par/Ser} Today! 


к 5 
S only B9. 
Bet — Connector Option $10.00 
[^ CA Residents 6% tax 
1501.5 PingStreet 


UPS Shipping £3.00 
Poat Office Box 2233 
Oxnard, Califarnia 3139 


< CALL (805) 487-1665 or 487-1666 ® 
For FAST Dellvery l 


Buffer Products 
Coming Saan! 
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Floppy Discs 
CALL NOW — TOLL FREE 
1-800-328-DISC 
Dealer inquiries invited. C.O.D.'s and 
charge cards accepted. 


All orders shipped from stock, 
within 24 hours. Call toll FREE. 


АА, 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 305 on Inquiry card. 


HERE'S SOMETHING NEW 
IN 


BUSINESS ACCOUNTING SOFTWARE 


MODERN SOFTWARE SYSTEMS 
GENERAL LEDGER ACCOUNTING SYSTEM 
RADIO SHACK MODEL Il 12 and 16 


Multi-Client and/or Multi-Company 
Batch Processing 

Consolidated Financial Statements 
Comparative Balance Sheet 

3 Yr. Comparative Income Statements 


12 Mo. Comparative Income Statement 
Source & Application of Funds 
Working Capital Statement 

Changes in Financial Position 
Unlimited Group Totals on Statements 
Unlimited Sub-Totals on Statements 


RATED FOUR STAR BY RADIO SHACK 
DEMO SYSTEM AND MANUAL 5195.00 
DEALER INQUIRIES INVITED 


MODERN SOFTWARE SYSTEMS 
P.O. BOX 363, ELDON, MISSOURI 65026 
314-392-5876 


Circle 370 on inquiry card. 


(4d) 
LOGIC TYPE: N-BIT SHIFT REGISTER 
Qn 
DATA 
LOGIC SYMBOL: 
CLOCK 
RESET SET 
TRUTH TABLE: DATA RESET SET CLOCK Ql Qn 
0 1 1 T 0 Qn -1 
1 1 1 E 1 Qn =1 
X 1 1 E Q1 Qn NO CHANGE 
X 0 1 X 0 0 
X 1 0 X 1 1 
ELEMENT CODING: SREG DATA #BITS CLOCK (RESET) (SET) Qn (Qn! 


NOTES: #BITS IS THE TOTAL NUMBER OF SHIFT BITS REQUIRED, IF "0", THEN DEFAULTS 


TO 1. 
X* DON'T CARE. 
(4e) 
LOGIC TYPE: PARALLEL LOAD SHIFT REGISTER 
QO >- » . Qn 
SERIAL DATA 
LOGIC SYMBOL: LOAD/SHIFT RESET 
CLOCK 
DO * : Dn 


TRUTH TABLE: 


ELEMENT CODING: 


PLSR DO 
* D1 0 
* Qn 0 


DSER 


NOTES: X= DON'T CARE 


CLOCK LOAD (RESET) 00 (001 
0 0 0 01 (01) 
0 0 0 Оп (Qn) 


LOAD/SHIFT- LOAD ON HIGH, SHIFT ON LOW. 


Text continued from page 402: 


signal names are replaced by the sig- 
nal names used in the actual network 
description. 

A macrocircuit typically performs 
a complex logical function. Because 
some internal nodes may be used to 
hold values from previous time 
cycles, a separate replication of the 
macrocircuit is required wherever it is 
used in the network. The macro pro- 
cessor must therefore translate the 
defined inputs and outputs of each 
macrocircuit and generate unique sig- 
nal numbers for the internal nodes. 

A macrocircuit can be considered 
as a subcircuit; typically, a complex 
but common logical function is 
designed and simulated as a single cir- 


cuit to verify its proper operation. 
Once this design is characterized with 
regard to the input and output pins, it 
can be used as a building block for 
other designs. This approach is com- 
parable to structured programming, 
where a functional block is complete- 
ly characterized by the arguments 
passed to and returned from it. 
Because a macrocircuit is concep- 
tually a subcircuit, the same routine 
used to read the logic circuit (at line 
2000) is used to process the macrocir- 
cuit. Pointers are maintained to keep 
track of where in the logic-description 
array each macrocircuit starts. The 
NAMES array is reused because the 
names used in each macrocircuit are 
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The Well-Tempered Cross-Assembler 


Before Johann Sebastian Bach developed 
a new method of tuning, you had to 
change instruments practically every time 
you wanted to change keys.Very difficult. 


Before Avocet introduced its family of 
cross-assemblers, developing micro-pro- 
cessor software was much the same. You 
needed a separate development system 
for practically every type of processor. 
Very difficult and very expensive. 


But with Avocet's cross-assemblers, a 
single computer can develop software for 
virtually any microprocessor! Does that 
put usin а league with Bach? You decide 


Development Tools That Work 


Avocet cross-assemblers are fast, reliable 
and user-proven in over 3 years of actual 
use. Ask NASA, IBM, XEROX orthe hun- 
dreds of other organizations thatusethem. 
Every time you see a new microprocessor- 
based product, there’s a good chance it 
was developed with Avocet cross- 
assemblers. 


Avocet cross-assemblers are easy to use. 
They run on any computer with CP/M’ 
and process assembly language for the 
most popular microprocessor families. 


XASMOS .... 6805 

XASMO9 .... 6809 

ХА5М18 .... 1802 

XASMAS .... 8048/8041 

XASMBI .... 8051 5200 
XASM65 .... 6502 each 
XASMOS .... 6800/0] 

XASMFS .... F8/387( 

XASMZS .... Z8 

XASMAOO.... COPAN 

XASM75 .... NEC 7500 $500 
(Coming soon: XASM68K .... 68000) 


Circle 44 on inquiry card. 


Turn Your Computer Into A 
Complete Development System 


Of course, there’s more. Avocet has the 
tools you need from start to finish to enter, 
assemble and test your software and finally 
cast it in EPROM: 


Text Editor VEDIT -- full-screen text edi- 
tor by CompuView. Makes source code 
entry a snap. Full-screen text editing, plus 
TECO-like macro facility for repetitive 
tasks. Pre-configured for over 40 terminals 
and personal computers as well as in user- 
configurable form. 


CP/M-80 version 
CP/M-86 or MDOS version 
(when ordered with any Avocet product) 


1444 эте зэ» res eee = э = э 
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ROM Simulator -- ROMSIM by Inner Ас- 
cess eliminates need to erase and 
reprogram EPKOM. Installed in an S-100 
host, ROMSIM substitutes RAM for 
EPROM in external target system. 16K 
memory can be configured to simulate the 
2708, 2758, 2716, 2516, 2732, 2532, 
2764, 2564 in either byte or word 
organization. Avocet's configurable driver 
makes loading of HEX or COM files fast 
and easy. 


From $495 depending on cabling and 
RAM installed. 


EPROM Programmer -- Model 7128 
EPROM Programmer by GTek programs 
most EPROMS without the need for per- 
sonality modules. Self-contained power 
supply ... accepts ASCII commands and 
data from any computer through RS 232 
serial interface. Cross-assembler hex ob- 
ject files can be down-loaded directly. 
Commands include verify and read, as 
well as partial programming. 


PROM types supported: 2508, 2758, 
2516, 2716, 2532, 273) 2732A, 
27C32, MCM8766, 2564, 2764, 27C64, 
27128, 8748, 8741, 8749, 8742, 8751, 
8755, plus Seeq and Xicor EEPROMS. 


(Uparade kits will be available for new 
PROM types as they are introduced.) 


Prodremmer ..................»»»»..... 385659 
Options include: 
Software Driver Package ......... $ 30 
RS S62 Озін... omes $ 30 
8748 family socket adaptor ..... $.98 
8751 family socket adaptor ..... $174 


Call Us 


If you're thinking about development sys- 
tems, call us for some straight talk. If we 
don't have what you need, we'll help you 
find out who does. If you like, we'll even 
talk about Bach. 


VISA and Mastercard accepted. All popular disc formats now 
available -- please specify. Prices do not include shipping and 
handling -- call for exact quotes. OEM INQUIRIES INVITED. 


"Trademark of Digital Research. 


AVOCET , 
SYSTEMS INC. 


DEPT. 483B 

804 SOUTH STATE STREET 
DOVER, DELAWARE 19901 
302-734-0151  TLX 467210 
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TYPICAL APPLICATIONS: 


BALA COMPARE Ж 
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Starbuck Model 8232 


A general purpose real-world 
interface: connects to ANY 
computer or terminal via RS-232 


* Use with printing terminal: 
create low-cost data logger 


* Use with modem and phone for 
remote acquisition & control 


* Capture data bursts for 
subsequent analysis/plotting 


* Monitor experiments; transfer 
data daily to main computer 


FEATURES: 


*Banalog inputs, 0-5 VDC 
* 8 digital input channels 
* Bopto-isolated outputs 


* All inputs and outputs fully 
protected to withstand abuse 


* 8 bit (0.4%) analog accuracy 
* On-board 2000 point buffer 

* Up to 5000 analog readings/s 
• Triggered acquisition 


* Units may be chained for 
extra channels 


* Controlled by ASCII strings 


* Application manual details 
interfaces for common sensors 


* Applications engineer on call 


* THRIFTY PRICE: $540. complete! 


Applications manual only: $5. 
TRS-80 version also available 


PO Box 24, Newton, MA 02162 
(617) 237-7695 


Dealer and OEM inquiries welcome 
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JK FLIP-FLOP MACRO 


eR oe oe x 


READING IN MACRO: JK 


JK JK CLOCK RSET SET Q Q- 
NAND J CLOCK Q- 00 J10 
NAND K CLOCK Q 0 O Kil O 


SET Л K2 0 0 J2 0 
RSET КІ J2 0 O K2 0 


NAND J2 CLOCK- 000 J3 0 
NAND K2 CLOCK- 000 K3 0 


NAND CLOCK O 000 CLOCK- 0 
END O0 000000 


***** EXPANDED LOGIC DESCRIPTION жажж ж 
ТҮРЕ INPUTS OUTPUTS 
1 2 3 4 5 Q Q- 
NAND Jl CLOCK] 00- a8 
NAND K1 CLOCK] 00 89 
NAND SET 88 810 811 
NAND RESET &9 811 810 
NAND 811 812 813 
NAND 810 812 814 
NAND 813 00- 00 
NAND 814 00 00: 
NAND CLOCK] 812 
END 


Figure 5: Defining a macrocircuit. Using predefined logic elements, the ІК flip-flop 
shown here can be described to the logic simulator once, then that description can be 
used wherever a flip-flop is needed; the user is not required to define the device every 
time it is used. (Multilevel or nested macros are also allowed.) | 


dummy names and need not be ге- 
tained after the macrocircuit’s 
description is stored. 

The use of a macrocircuit is demon- 
strated in figure 5. The logic coding 
for a JK flip-flop was described in the 
January article; once its proper opera- 
tion is verified, it can be used as a 
macrocircuit. Using the black-box ap- 
proach, the user need provide only 
the J, K, Clock, Reset, and Set inputs 
and name the О and О— outputs. 
The macro processor, however, must 
assign unique signal numbers to the 
internal nodes wherever this JK flip- 
flop is used. 

Nested macrocircuits (a macrocir- 
cuit used within a macrocircuit) add a 
further level of complexity in this sig- 
nal-translation and node-generation 
procedure. One approach typically 
taken is to maintain a list of the de- 
fined signals on a stack and push and 
pop the signal names as macrocircuits 
are called and expanded. This pro- 


cedure is efficient in that macrocir- 
cuits can be expanded as they are en- 
countered, but typically requires 
either large memory for the stack ora 
limit to the nesting depth. 

A procedure that allows for un- 
limited nesting depth requires multi- 
ple passes through the logic- 
description array: one pass to expand 
each level of macrocircuit. This pro- 
cedure is not processor-time efficient, 
but the signal names need be stored 
only once for cross-referencing to a 
single macro call at any one time. 
One example of a nested macro 
would be when a 4-bit ripple counter 
is defined as a macrocircuit contain- 
ing the JK flip-flop macrocircuit. 

The macro expander (at line 3000) 
must perform two tasks: maintaining 
correspondence to the simulated cir- 
cuits signal names and generating 
unique signal names for other internal 
nodes. This process is performed by 
maintaining a macro-to-logic corre- 


Now your computer can say anything and Say it well. 
Introducing the Votrax Personal Speech System. 


Quite articulate. Friendly to humans. 


Designed to look like a printer to 
your computer, the Votrax PS System 
is extremely easy to use. It can be used 
in tandem with your printer without an 
additional interface card. Both serial 
and parallel ports come standard, 
allowing you to connect the Votrax PS 
System to virtually any computer. 
Speech, music and sound effects are 


Э only a PRINT statement away. 


The unlimited vocabulary Votrax 
Personal Speech System is the most 
sophisticated, low cost voice synthe- 
sizer available today. Its highly 
articulate text-to-speech translator lets 
your computer properly pronounce 
conversational words at least 95% 
of the time. 

For all those 
unusual words and | 
proper names, you 
can define an excep- 
tion word table and 
store your own translations. 
And remember, the entirely 
self-contained Votrax PS System 
gets your computer talking 
without using any valuable 
computer memory. 


Built-in versatility. 


Much more than just a voice | 
output device, the Votrax PS System 
lets you mix either speech and sound 
effects or speech and music. A 
programmable master clock and 
350 programmable frequencies 
give you unmatched control of speech 
and sound ef fects. 

The Votrax PS System offers user 
expandable ROM for custom applica- 
tions, user downloadable software and 
sound effects subroutines for easy user 
programming. Its programmable 
speech rate provides more natural 
rhythm, while 64 programmable 
amplitude levels give you greater con- 
trol of word emphasis. 


What to say after "Hello". 


Businesses will appreciate spoken 
data transmission, narration of graphic 
displays and unmanned, oral product 
demonstrations. Spoken verification of 
data input will make computers much 
easier for the blind to use. School chil- 
dren can receive comprehensive 


Vohax 


The Votrax Personal Speech System 
is covered by a limited warranty. 
Write Votrax for a free copy. 
500 Stephenson Highway, Troy, MI 48084 


Actual size: 12.2" x 4.5" x 2.6" 


Circle 433 on inquiry card. 


computer instruction with voice text- 
books as well as spoken drills and 
testing. And then, late at night, you can 
make those adventure games explode. 


A quick list. 


O Highly articulate Votrax text-to- 
speech translator. 

П 350 programmable frequencies for 
speech /sound effects. 

П 64 amplitude levels. 

O Simultaneous speech and sound effects 
or speech and music. 

П 8 octave, 3 note music synthesis. 

П Serial and parallel interface standard. 

_O User programmable master clock. 

O User defined exception 
word table. 

O User programmable speech 
rate, amplitude and inflection. 

D User expandable ROM 
for custom applications. 

O User downloadable 
software. 

D 3,500 character 
input buffer: sub- 
divisible for a printer 
buffer. 

О Internal speaker and external 
speaker jack. 

O Real time clock and 
8 user defined alarms. 

O Oral power up and error prompting. 

D X-on/X-off and RTS-CTS handshaking. 

O Programmable Baud settings (75-9600). 

D Interrupt driven Z-80 microprocessor. 

O Parallel/Serial interconnect modes. 

D Proper number string translation: the 
number “154” is pronounced “one 


hundred fifty four", 


To order, see your local computer 
retailer or call toll-free 


1-800-521-1350 


Michigan residents, please call 

(313) 588-0341. MasterCard, VISA or 
personal check accepted. The price 15 
$395 plus $4 for delivery. Educational 
discount available. Add sales tax in 


Michigan and California. 
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spondence array; because the array 
used to store old logic values is not 
needed at this point, this array is used 
to maintain this correspondence, thus 
conserving memory. 

The subroutine at line 30000 builds 
this correspondence by placing the 
calling signal number in the array 
position pointed to by the macrocir- 
cuit signal number; all other entries 
are set to a —1 to indicate that no 
correspondence has yet been made. 
This correspondence is location- 
dependent, i.e., the location of a call- 
ing signal within the calling descrip- 
tion corresponds to a signal in the 
same location in the macrocircuit's 
definition line (the first input in the 
call corresponds to the first input to 
the macrocircuit definition, etc.). 

The subroutine at line 31000 is 
called to. expand the called macrocir- 
cuit and add it to the end of the logic- 
description array. If a macrocircuit 
name has no correspondence to a call- 
ing name, a unique number is as- 
signed, as well as a reference name. 
As each macrocircuit is expanded, the 


calling entry in the logic-description 
array is deleted by moving the array 
up to overwrite the calling entry. The 
logic-description array is repeatedly 
scanned for macrocircuit calls, and 
the above process continues until no 
macrocircuit calls are found. 


Error Checking 

The basic error checking that 
should be performed consists of 
checking that a name is not used as 
the output of two or more logic 
elements and that each named input 
signal is defined as either an external 
stimulus or the output of a logic ele- 
ment. These checks are applicable for 
macrocircuit blocks, as well as for the 
total expanded logic description; 
although an error in a macrocircuit 
block will be found when the total 
network is checked, it is easier to 
debug an error if its location can be 
easily isolated. Each macrocircuit 
expansion involves a separate error 
check (at line 1500), and the total cir- 
cuit is checked after expansion (at line 
5000). 


The check for multiple definitions 
of an output is performed by scan- 
ning the element-description array for 
the same signal number on two or 
more outputs. Rather than compare 
each output with every other output 
(requiring N X (М-1)/2 com- 
parisons), a single pass through the 
logic-description array can identify 
multiple uses of the same signal. The 
OL array (see line 12200) is used to 
mark the occurrence of a signal num- 
ber as an output of a logic device or 
as an external stimulus; if a signal is 
already marked, it is flagged as an er- 
ror. 

This same marked array is then 
used to check for defined inputs (at 
line 12300); the logic array is scanned 
and each input is checked for a 0 in 
the OL array as being undefined. Ad- 
ditionally, for defined signals, this 
entry is incremented for each occur- 
rence of the signal as an input, pro- 
viding for an indication of the load on 
each signal. This count is also used to 
determine the array requirements for 
selective trace, as described in the 
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next section. 

As each error is reported, the user 
is given the option to have the pro- 
gram ignore the error and continue 
with simulation. This is particularly 
useful when a signal appears both as 
the output of a logic element and as 
an external stimulus for initialization. 


Selective Trace 

A logic element's output state will 
not change unless a change appears at 
its input; this fact can be used to op- 
timize run-time by simulating an ele- 
ment only when such a change oc- 
curs. On a global scale, no element 
need be simulated until an external 
stimulus is applied. 

The global optimization can be 
easily implemented by maintaining a 
single change flag used to skip the en- 
tire simulation process when no 
changes are noted. Additionally, if 
the next scheduled stimulus change 
time is known, the simulator clock 
(ripple time) can be automatically ad- 
vanced to that point, skipping the 
intermediate (inactive) time steps. 
The variables C9 (change flag), E9 
(next scheduled stimulus time), and 
S9 (next scheduled sample time) are 
used to determine RI (next scheduled 
ripple time) in the subroutine at line 
7500. 

Optimization at the logic-element 
level (selective trace) is slightly more 
complicated. A flag must be main- 
tained for each logic element; the flag 
is set when one or more of the ele- 
ment's inputs changed state during 
the previous simulation cycle. A 
cross-reference array must be main- 
tained to identify which logic 
elements are affected by each output 
signal; conceptually, an array is re- 
quired where one dimension 
represents the logic elements and the 
other dimension is the number of 
signal nodes. 

This array contains a 1 if the ele- 
ment is driven by the corresponding 
node; otherwise, it contains a 0. This 
array would contain primarily 05, 
because few nodes would fan out to 
more than a few logic elements; as 
such, sparse-matrix techniques are 
used to minimize the memory re- 
quirements for such processing. 

The SO, S1, and S2 arrays are used 


to perform this sparse-matrix tracing 
and marking. SO contains the flag for 
each logic element; S1 is arranged by 
signal number and points to entries in 
S2 (which contains the list of elements 
driven by each signal number—the 
drive table). On entry to the routine 
that builds these arrays, a check is 
made to see that sufficient memory 
remains to store these values; because 
selective trace is not necessary for 
simulation, if sufficient memory is 
not available, this process is skipped 
entirely and the ST (selective-trace 
flag) is cleared. 

The subroutine at line 6500 creates 
the drive table; this table is, in effect, 
a form of a linked list. Because the 
length of the list of elements driven 
by a particular signal is of variable 
size, this list is dynamically allocated 
and uses a delimiter to mark the end 
of the list for each signal (the next en- 
tries in the array are the list of 
elements driven by the next signal). 

During simulation, as the output 
signals are moved from the NEW to 
the OLD array, a check is made to see 
if a change has occurred on a signal 
(at line 8500); if so, C9, the global- 
change flag, is set (as are the change 
flags of the elements driven by this 
signal if the selective-trace flag is 
set—see the subroutine at line 8620). 
The simulation of the logic elements 
is skipped entirely if the global- 
change flag is not set (line 40010); 
and, if the selective-trace flag is set, 
each element's simulation is skipped if 
its individual-change flag (in array 
60) is not set (line 40030). The global 
optimization can produce a twofold 
to fivefold decrease in processing 
time, and the element-level selective 
trace another twofold to tenfold 
decrease, depending upon the relative 
activity of the logic network. 


Sampled Output 

The primitive version of this pro- 
gram produced a display of each 
selected logic signal at each simula- 
tion cycle. To get a more global view 
of the operation of the logic network, 
however, it is often desirable to dis- 
play the outputs at periodic intervals 
rather than at each cycle. This is com- 
parable to the sweep control on an 
oscilloscope. In the simulation of a 
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counter, for example, it is often desir- 
able to display the resultant count at 
each clock cycle rather than at each 
gate-simulation cycle. 

This option is directly implemented 
by specifying the start time and the 
sampling interval. For every simula- 
tion cycle, the subroutine at line 9000 
checks to see if a sample is required 
(КІ--59), and if so, displays the 
values. It also increments S9 for the 
next scheduled time and checks for a 
full screen. If the screen is full (50 
samples displayed), the user is given 
options for continued processing. The 
simulation process can be reinitialized 
by typing R (restart), aborted by 
typing Q (quit), or the monitored 
points can be changed by typing C 
(change). 


Sequential-Device Models 

A logic simulator for advanced 
digital design must include sequential 
devices (flip-flops, counters, etc.) as 
predefined logic primitives. While se- 
quential devices can be modeled as 
macrocircuits of the basic logic 
elements, such modeling is inefficient 
(requiring, for example, nine com- 
binational devices to model a single 
ІК flip-flop). 

The combinational models pre- 
viously described (AND, OR, XOR 
gates) each have inputs that are con- 
gruent; i.e., for a 2-input AND gate, 
it doesn't matter which signal is given 
as the first pin and which as the sec- 
ond. For sequential devices, however, 
each input has a specific function; 
i.e. the Clock pin operates dif- 
ferently from the J input pin on a JK 
flip-flop. To maintain this "pin sig- 
nificance," each sequential model 
uses a fixed order of signal pins in the 
input description shown in figure 4; 
in the JK flip-flop model, for exam- 
ple, the first input signal will be inter- 
preted to be the J input, the second 
the K, third Clock, fourth Reset, and 
fifth Set. This assignment is used 
directly by the sequential models to 
accurately simulate the operation of 
these devices; in all cases, the devices 
are triggered on the rising edge of the 
clock and contain optional asyn- 
chronous, active-low Set and Reset 
pins. 

The use of sequential devices as 


(ба) pata 


Figure 6: Models of sequential devices. Figure 6a shows a level-sensitive, edge-triggered 
latch used in simulation of more complex devices. A parallel-loading counter (similar to 
а 7415163) is modeled in figure 6b. Each stage is a combination of some logic elements 


and a shift register. 


(6b) 
RESET С 
2-1 MUX 
E C D i v 
DO Lo 2 
LOAD D = 
CLOCK Co 


primitives requires that such devices 
be predefined. Thus, we must address 
the fact that sequential devices, by 
definition, contain some memory of 
their prior state. For example, the 
operation of a counter is dependent 
upon its prior count, as well as its im- 
mediate inputs. Each logic element in 
the program includes an array posi- 
tion for maintaining this memory 
value (or a pointer to another array 
for maintaining multiple memory 
values). 

Each of the sequential devices 
described herein is a level-sensitive, 
edge-triggered device. When the 
clock goes to a logic 1, the resultant 
output is latched to the desired state; 
it cannot change value (except by 
asynchronous Set or Reset), except on 
the rising edge. Such a level-sensitive, 
edge-triggered operation is typically 
designed by using dual latches on op- 
posing clock values. When the clock 
is low, the input is latched to its ap- 
propriate value while the output re- 
tains its prior latched value; when the 
clock is high, the input latch is dis- 
abled from changes on the input and 
the output is driven by this internal 
latch value. Figure 6 shows such a 
latch; this logical model is used for 
simulation. Because the prior output 
value is available from the OLD ar- 
ray, the program need retain only the 
internal latch value for proper se- 


quential modeling (this is the eighth 
entry in the logic-description array). 

The subroutine at line 45000 per- 
forms the basic latch function (a 
2-to-1 multiplexer); the subroutine at 
line 45100 performs the basic shift 
register function by two calls to the 
latch function, returning YL as the in- 
ternal latch value and Y as the second 
(Q output) latch value. (The shift reg- 
ister function also calls the routine at 
line 45200 to process the asyn- 
chronous Set and Reset signals, if 
any.) 

The model of a D-type flip-flop is 
merely a direct call to the shift reg- 
ister function; note that the optional 
Set and Reset pins are set to a default 
of logic 1 by presetting the 0 entry of 
the OLD array to a logic 1. If the 
signals are unused (signal number 0), 
this logic 1 is read as the current input 
(Set and Reset are active-low). 

The model of a JK flip-flop is 
basically some combinational logic 
followed by a shift register. The inter- 
nal D input should be the desired Q 
output upon receipt of an active clock 
edge; the combinational logic to 
generate the D input is 


(J AND Q) OR (К AND Q) 


To properly model a possible 
Q-unknown value, however, a third 
term (J AND K) is included. 


LATCH 


CLOCK 


N-BITS 


A parallel load counter (similar to a 
74LS163) is modeled as shown in 
figure 6b; again, each stage is merely 
some combinational logic followed 
by a shift register. Using one line of 
input coding for each stage of the 
counter provides for a latch position 
for each stage; note that the use of 
"continue" lines for the additional 
stages provides for an automatic 
determination of the number of stages 
used and required, precluding the 
necessity of predefining the number 
of stages. 

A parallel load shift register is iden- 
tical in concept to the parallel load 
counter, the only difference being in 
the combinational logic feeding each 
shift register. 

The N-bit shift register, however, is 
implemented differently. For ease of 
coding, as well as efficient memory 
use, it is unreasonable to require a 
separate line of input coding for each 
of the N stages. The second input sig- 
nal to the N-bit shift register is actual- 
ly a numeric value specifying N. This 
input is treated as a numeric value 
rather than a signal name by using # 
(number sign) as a prefix to the 
numeric value, and having the input 
processor properly handle this 
numeric marking. (Note that the 
number/signal distinction is made 
during input processing without 
regard to the logic-element type; this 
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CAN’T KEEP UP 


Exercise builds strong bodies. Strength and 
coordination help a child to be healthy and happy, 
but... 


in America today, many normally healthy children cannot 
pass a simple fitness test: one in six cannot do twenty 
situps or even one pullup. 
Lacking the strength and stamina they need, these 
children cant keep up with their friends. 
Dont let this happen. Your school or recreation center 
should have special programs for boys and girls to im- 
prove strength and endurance. See that your child gets 
help — now 
Send for this free booklet. 
. Write: Fitness 
Washington. D.C. 
20201 


In the long run, 
M; they'll be the winners. 


Unc The Presidents Council on Physical Fitness and Sports 
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approach is more flexible than having 
a separate processor for an N-bit shift 
register—logic devices defined later 
may also need such numeric values.) 
This number is actually stored as a 
negative number to distinguish it 
from signal numbers; the sum of these 
negative numbers is used to dimen- 
sion array ME for retaining internal 
memory values. 

The eighth entry in the logic- 
description array contains a pointer 
to this array for each N-bit shift 
register used rather than containing 
the single latch value. The model 
itself is simulated by N calls to the 
shift register function, using and stor- 
ing values in the ME array. 


Enhancements 

The only obvious enhancement to 
the program is to add primitives (such 
as transmission gates and buses) and 
dynamic array allocation. The pro- 
gram is structured to support the 
addition of logic primitives by having 
no fixed limit on the number of 
primitives used. The initialization 
subroutine (line 500) reads a list of 
primitive logic-element names, ended 
by pseudotype “LAST”; adding 
primitive names before this “LAST” 
entry automatically adds it to the 
primitive list. The statement 


ON LT GOSUB ... 


at line 40130 calls the appropriate 
subroutine to model each primitive; 
these subroutines are called with 
IN(1) through IN(5), containing the 
input signal numbers, and QO and 
Q1, containing the output signal 
numbers. The subroutine for the add- 
ed primitive is expected to.store the 
resultant Q output in variable Y; 
upon return, this value will be stored 
in NEW(QO) and its complement in 
NEW(Q1). 

For proper modeling, particularly 
for proper handling of logic 
unknowns, a proposed primitive 
should first be simulated as a combi- 
nation of existing primitives to verify 
its operation. The primitive sub- 
routine should then be coded in terms 
of logical operations (AND and OR), 
and use the LN array for logical 
NOTS. 
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The program in listing 1 is not nec- 
essarily memory-efficient under all 
conditions. The maximum dimension 
for each array is predefined, indepen- 
dent of the actual number of array 
locations required by the circuit being 
simulated; some designs may contain 
few logic elements and many external 
stimuli, other designs may have many 
logic elements but few stimuli, yet the 
program preallocates a fixed portion 
of RAM for each array. If it is 
known, a priori, exactly how many 
logic elements are required, the 
dimension could be adjusted accord- 
ingly, providing more memory for 
external stimuli or selective trace; 
such a predefinition, however, is 
cumbersome for the user, particularly 
if macrocircuits are used. 

Two approaches are available to 
optimize memory use. The most 
straightforward way is to perform a 
two-pass operation: on the first pass, 
the required array sizes are cal- 
culated; then the data is restored and 
the arrays are dimensioned to their 
required sizes for the second pass, 
which actually performs the storing 


of values and the simulation. 

A more efficient process is 
"dynamic allocation," in which a 
single array is used to contain all 
numeric data. Such an array is 
dimensioned to the maximum 
available memory and as each ele- 
ment or external is read, an index is 
maintained to point to the start of 
each subarray, similar to the ap- 
proach taken in LO (the logic- 
description array), which contains 
both the macrocircuit definitions and 
the actual network logic description. 
The external stimuli array, for exam- 
ple, would follow the network 
description in this array with a single 
variable used to store the start of this 
array; it would then be followed by 
the selective-trace arrays, the old and 
new value arrays, and so on. 


Conclusion 

The use of a logic simulator can 
replace the use of a hardware digital 
breadboarding system, particularly if 
the higher-level modeling capabilities 
described in this article are included 
in the system. The added features 


such as named nodes, macro process- 
ing, and sampled outputs make such 
a system easy to use and provide for a 
hard-copy logic description that is 
easier to debug than the equivalent 
breadboarded system. 

Logic simulation is used at profes- 
sional design centers to verify proper 
logical operation of proposed designs 
prior to the costly fabrication of 
printed-circuit boards. I find this sys- 
tem particularly useful for the simula- 
tion of designs presented in hobby 
magazines, before investing in parts 
to build these sometimes-untested 
designs. 

One of the biggest advantages I 
find in using a software-based logic 
simulator is that I never run out of 
spare parts on a Saturday night when 
the local supply stores are closed, nor 
do I ever burn out expensive ICs by 
improper connections! i 
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370 PRINT; PRINT" «жат 
"READ SAMPLE POINTS 
380 PRINT:PRINT" ***x** 
"ро SIMULATION 


*****'":GOSUB 6000 


Listing 1: The advanced version of the logic-simulation program, written in BASIC for BEHDIND IN NEA TO MP алмаг 


the Radio Shack Model III. The major subroutines are diagramed in figure 1 and figure 


2; predefined logic elements are shown in the other figures. The program is very F****":GOSUB 7000 


SETTING UP FOR SIMULATION 


modular and can be expanded to include more predefined logic elements than it now аар sum 
contains. The data statements starting at line 50000 contain a sample set of input coding 400 REM 
for a 4-bit counter using nested macros (CNTRM-MUXD-MUX) and as a logic primitive 500 REM ******** INITIALIZE POINTERS «Ұхяхяжахя» 


510 NL=0:NTYPE=#0 

(CNTR). 520 READ 05 'LOAD PRIMITIVES 
530 IF QS«»"LAST" THEN TYS(NTYPE)zQS:NTYPE-zNTYPE-1:GOTO 520 
540 DATA "END uo “AND % "NAND" * "OR" Я "МОЕ" Т "ХОН" 5 "XNOR" 

550 DATA "DFF","JKFF',"CNTR","PLSR","SREG","*" 

560 DATA "LAST" 


10 REM AN ENHANCED LOGIC SIMULATION PROGRAM 570 NPRIM=NTYPE : NTYPE=NTYPE+1 '"МТҮРЕ=МЕХТ TYPE PTR, 
20 REM ROBERT M. MCDERMOTT 590 REM LOGIC PRINT VALUES AND INVERSIONS 

30 REM AUGUST 1981 600 LO=0 :L1=3:LX=1 "INTERNAL VALUES FOR LOGIC VALS. 

40 REM 610 DIM LVS(3),LPS(3),LN( 3) "LOGIC INPUT SYMBOL, LOGIC PRINTSYMBOL, LOGIC 
50 REM INVERSION 

60 REM THE FOLLOWING PROGRAM SIMULATES A DIGITAL LOGIC DESIGN 620 LVS(LO )="0":LPS( LO )=".";LN( LO )=L1 : LV( LO )=LO 

70 REM THE LOGIC DESCRIPTION MAY CONSIST OF LOGIC 'PRIMITIVES' 630 LVS(L1 )="1":LPS( LI )="1": LN( LI )=LO: LV( LI )=L1 

BO REM (AND, OR, XOR, ETC. GATES; D, JK FLIP FLOPS; N-BIT COUNTER) 640 LVS( LX )="X" ; LPS( LX )=" 2" . ON( LX )= LA: LV( LX )2LX 

90 REM OR 'MACROS' (BLOCKS OF COMMONLY USED PRIMITIVES). 680 DIM TEXS(1):FOR I-O TO 1:READ TEXS(I):NEXT I 

100 REM EACH LOGIC ELEMENT CONTAINS 5 INPUTS AND TWO OUTPUTS, 690 DATA "A","p" 

110 REM UNUSED 'PINS' ARE CODED AS "O", 990 RETURN 


1000 REM **x*x**xx*x**** READ IN MACROS **x**xx**x 
1010 GOSUB 10000 'READ AND PARSE LINE 


120 REM THE LOGIC IS DRIVEN BY 'EXTERNAL STIMULI'. THE STIMULI 

130 REM ARE DESCRIBED AS PERIODIC OR APERIODIC, THE SIGNAL NAME, 
140 REM STARTING LOGIC VALUE, START TIME, AND 5 CHANGE TIMES. 1020 IF LEFTS(LS,3)<>"MAC" THEN RETURN  'SHOULD SAY "MAC TYPE" 
150 REM 1030 XS=LIS(1) 'GET MAC TYPE 
160 REM 1035 PRINT: PRINT " «кя READING IN MACRO: ";Х5;" 


170 REM THE FOLLOWING PARAMETERS DEFINE THE MAXIMUM ARRAY LIMITS 1040 TPTR=-1 
180 REM THEY CAN BE ADJUSTED TO FIT A DESIGN TO AVAILABLE RAM. 1050 GOSUB 11000 
185 CLEAR 1000:DEFINT A-Z 1060 IF FOUND--1 THEN 1100 


190 MNAMS#2Z00 :MLGIC#=#200 : MEXTERN=30 : MSAMPLES#14: MTYPES=50 1065 IF TPTR--1 THEN 1100 
1070 PRINT "THIS MACRO NAME ALREADY EXISTS, SHOULD IT BE REPLACED WITH THIS 


Lid e e i 


'SEARCH FOR TYPE 
'CHECK FOR DUPES 


195 PRINT" LOGIC SIMULATOR: ";MN;" NAMES ";ML;"LOGIC DEVICES" 

196 PRINT" ";MT;" TYPES ";ME;" EXTERNAL STIMULI" ONE?" 

197 PRINT 1080 INPUT "ENTER R(eplace) OR N(oreplace )";Qs 

198 PRINT 1090 IF LEFTS(QS,1)-"N" THEN 1200 'SKIP TIL NEXT END 


'POINT TO NEXT LOGIC LOCATION 
'ADD TYPE TO LIST 
"READ CKT DESCRIPTION 
'CHECK FOR MACRO ERRORS 
'LOOP FOR NEXT MACRO 


1100 TPTR-NLGIC 

1110 GOSUB 11100 :MT-FO 
1150 GOSUB 2000 

1160 GOSUB 1500 

1170 GOTO 1000 


220 DIM NAMSS(MNAMS ) 'SIGNAL NAMES 

230 DIM LO(MLGIC,8) 'LOGIC DESCRIPTION 

240 "(7 SIGNALS, LATCH ) 

250 DIM EXTERNALS( MEXTERNALS ,10) "EXTERNAL STIMULI 


260 DIM TYPES(MTYPES ) 
270 DIM TYPEP(MTYPES ) 
275 DIM OL(MN) 
280 DIM SA(MS) 
290 DIM T(10),LIS(10) 
300 REM 


"LOGIC TYPES ( PRIM&MACS ) 
"POINTERS TO LOGIC DES. 
‘OLD LOGIC VALUE ARRAYS 
‘SAMPLED NODES 
"TEMP ARRAYS 


ХХХ START ОҒ PROGRAM KRREEKKKEKKKEKEKEKE 


1200 


REM *** SKIP THIS MACRO **** 


1210 GOSUB 10000:IF 115(0)‹> "ЕМО" THEN GOTO 1210 


1220 
1500 


1510 PRINT: PRINT" ***** 


GOTO 1000 'GET NEXT MACRO 
REM **** CHECK FOR MACRO ERRORS ***** 
CHECKING MACRO ";TYS(MT);" FOR ERRORS 


кккккч 


310 PRINT:PRINT" ккккх INITIALIZING ARRAYS ***** ":GOSUB 500 1520 X1=#TY(MT):GOSUB 12000 'CLEAR ARRAY 
'INITIALIZE POINTERS 1530 FOR I=1 TO 5 ‘STEP THRU INPUTS 

320 PRINT: PRINT" xxxxx READING IN ANY MACROS ҡкккк ":GOSUB 1000 1540 X-zLO(X1,1):GOSUB 12100 "MARK EACH SIG it 

'READ ANY MACROS 1550 NEXT I 

330 PRINT:PRINT" ттт READING IN LOGIC NETWORK ***** ":GOSUB 2000 1560 ХішХ141 


'READ LOGIC NETWORK 
340 PRINT:PRINT" ****x 
3000 


EXPANDING ANY MACROS кккк x" GOSUB 


'EXPAND MACROS 


1570 X£LO(X1,0):IF TYS(X)="*" THEN GOTO 1530 ‘LOOP FOR CONTINUES 


1580 


1590 GOSUB 12200 


ST=X1 
"MARK AND CHECK OUTPUTS 


345 GOSUB 3500 'LIST EXPANSION 1600 GOSUB 12300 ‘CHECK INPUTS 
350 PRINT:PRINT" ***** READING IN EXTERNAL STIMULI *****'".GOSUB 4000 1610 ER=0 ‘CLEAR ERROR FLAG, MAC ERRORS DONT COUNT. 
'READ EXTERNALS 1620 RETURN 


360 PRINT: PRINT" mmr» 
"CHECK FOR ERRORS 


CHECKING FOR ERRORS **x**x*" , GOSUB 5000 


2000 REM ********* READ IN LOGIC DESCRIPTION ***xxxxxxxx 


2010 SL=NL:NAS(0 )="0":NNAM=1 


"SIGNAL O IS PREDEFINED 


Listing 1 continued on page 432 


Micromint will put both a computer 
development system and an OEM dedicated 
controller in the palm of your hand 

for as little as $127. 


The 28 Basic Computer/Controller 28 MEMORY. 1/0 EXPANSION & 28 EPROM PROGRAMMER 
represents a milestone in microcompu- CASSETTE INTERFACE P ЕВ SERIALEXFANSION BOARD 
ter price-performance. The entire | . 


computer is 4” by 4%” and includes a 
tiny BASIC interpreter, 4K bytes of pro- 
gram memory, one RS-232 serial port 
and two parallel ports plus a variety of 
other features. The Z8 microcomputer 
board is completely self-contained and 
optimized for. use as a dedicated con- 
troller. Can be battery operated. Comes 
wilh over 200 pages of documentation. 


Z8 BASIC COMPUTER/CONTROLLER 


“ Uses Zilog 78671 Ste chip mic- 
rocomputer 

* On board tiny BASIC interpreter 

• 2 parallel ports plus serial 1/0 port. 

» Just connect a CRT terminal and 
write control programs in BASIC 

e 4K bytes of RAM. EPROM pin com- 
patible 

е Baud rates 110-9600 BPS 

• Data and address buses available for 
124K memory and 1/0 expansion 

° ee only 1.5 watts at +5, +12 

—12\. 


BCCO1 28 Basic Computer 


Assembled & Tested .. $199.00 j 


ВСС02 Z8 Basic Computer 


. rT 5169.00 
COMING SOON (А 


A/D Corwerter 8 Channel! 8 Bit 
AC 1/0 Board 

• 4 Channel 115Vac inputs 
„ 4 Channel 115Vac outputs 
20 MA ADAPTER 


The 28 eres. 1/0 Éx ansion & 
Cassette Interface Board (Z8 Expan- 
sion Board for short) allows you to add 
up to 8K of additional memory plus 
three 8-bit parallel ports to your Z8 
Basic Computer/Controller. The mem- 
ory expansion will support any com- 
bination of byte wide RAM memory 
chips or 2716 or 2732 EPROM. The 
cassette interface is 300 baud Kansas 
City Standard (2400Hz/1200Hz). 
BCC03 Z8 Expansion Board 

w/4K memory .....-..- $140.00 
BET04 Z8 Expansion Board 

w/8K memory . . $170.00 


5 featured in Ciarcia's Circuit Cellar, ~=. 
Byte Magazine, July, August, 1981. =. 


28 is a trademark of Zilog Inc. 


7а. 
CP/Mis а trademark of Digital Research = 


"А с) 


үа 
5 LII 
-. 


Тһе EPROM ттт board 
allows you to transfer application pro- 
grams in BASIC or Assembly language 
directly from RAM to either 2716 or 
2732 EPROMS. Requires 28 Basic 
Expansion Board for operation. 

NOTE: We recommend the higher cur- 
rent UPSO3 or UPSO4 power supply 
when using the EPROM Programmer. 


80007 28 EPROM Programmer 
Assembled & Tested 
.. $145.00 


te 


The Serial Expansion Board adds an 
additional RS-232C serial port to the Z8 
system. It runs at 75to 19,200 baud in 
all standard protocols. The 20 ma. cur- 
rent loop.is opto-isolated for reliability 
and protection. 


ВСС08 Z8 Serial Board 
Assembled & Tested ... $180.00 


MOTHER-BOARD 


MB02 Z8 Mother Board 
with 5 connectors (Gold) 
Assembled & Tested .... $81.00 


UNIVERSAL POWER SUPPLY 


+5 @ 300 ma. +12 & —12V @ 50 ma. 
UPSO1 Assembled and 


Igsttl ........-.---. $ 35.00 
UPS02 Kit ............. $ 27.00 
+5 @ 1 amp. +12 & —12V @ 50 ma. 
UPS03 Assembled and 

TERME... cos 5 60.00 
UPSOA Kit.. ........... $ 50.00 

28 CROSS ASSEMBLERS 

FROM ALLEN ASHLEY 


Í XASO1 For TRS-80 Mod! $ 75.00 
ХА502 For TRS-80 Mod 111$ 75.00 
* XASO3 For CP/M-8" .... $150.00 


FROM MICRO RESOURCES 
MRO1 CP/M-8" Diskette . $ 75.00 
MRO2 APPLE I| CP/M 5⁄2” $ 75.00 


MICROMINT INC. 
561 Willow Avenue 
Cedarhurst, NY 11516 


To Order: 

Call Toll Free 
1-800-645-3479 

For Information Call: 
1-516-374-6793 


Circle 261 on inquiry card. 


"in quantities of 100 


Distribution Is A Tradition At 


MARCEY, INC. 


Distributors of Computers and Computer Products 


THE MARCEY COMET MEDIA SAFE 


Protect your valuable media in the safe that's passed the most rigorous test in the book. Standards for 
media protection require maintaining an internal temperature of 125 degrees Fahrenheit or less anda 
humidity below 85%. On the Japanese Industrial Standard Test (the toughest test in existence for fire- 


proof safes), the Marcey Comet passed with flying colors, maintaining an internal temperature of 117 
degrees Fahrenheit, 66% humidity. 


Specifications: 
External dimensions: 315" high; 2614" wide; 2415” deep. 
Internal dimensions: 18%” high; 16" wide; 111%” deep. 


Holds approx. 200 8" floppy disks ог 300-350 514,” floppy disks. 
(It will also hold 12 sector disk packs and other specialized packages.) 
One internal shelf. (Various other internal configurations will be available within 90 days.) 


Double door safe. Combination lock and key lock. 
Retail Price: Our Price: $1495 
$1 O9 5 (Does not include delivery.) (Dealer Inquiries Invited) 


Delivery time is approx. 60 days from receipt of order. 


Dealers Shop No More, 
Marcey Has Тһе Price You're Looking For!! 
Printers Monitors T erminals 
C. Itoh NEC Sanyo Televideo 
Comrex Toshiba NEC Liberty 
Okidata Gemini Amdek 
Disk Drives Peripherals Media 
Tandon Modems Maxell 
Shugart Interfaces Wabash 
Axion RAM Disk 320 Buffers TDK 
Spoolers 


Cables for all your needs in stock! 


As an authorized MicroPro distributor, 
We're carrying all items at incredible price reductions. 


Call for complete catalog. 
(213) 9947734 / 994-6122 / 994-6259 or Telex 469369 
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What is the definition of 


ENCRYPTION 


The answer is 
(Making secret or disguising information to be understood 
only by the persons who have the key to it.) 


CYPHERMASTER™ 


Data Encryption Program For Microcomputers 


No need to buy additional hardware — through software, CYPHERMASTER™ emulates hardware 
devices that encrypt computer data using the National Bureau of Standards (DES). 


Your sensitive or proprietary files can be encyphered or superencyphered using a sophisticated 
encryption algorithm. At the rate of speed at which CYPHERMASTER™ encrypts data, it would take 
approximately 30 million years to examine all the possible keys to break the code for a single block of 
data! 

Protect Trade Secrets 


Prevent Competitors From Obtaining Your Customer Lists 
Prevent Competitors From Obtaining Cost Figures Or Confidential 
Bid Prices Prior To Contract Issuance 
Protect Business Plans And Proprietary Designs 
Protect Payroll Information 


System Requirements 


Hardware Software 
Z-80™ Microprocessor CPU CP/M™ Operating System or equivalent 
Miniumum 24K Computer Memory multi-user OS such as (MP/M" or TurboDOS") 
Miniumum 1 Floppy Disk Drive CM.COM (provided with CYPHERMASTER™) 
80 x 24 CRT must be present on system 
Also Available For Also Available For 
IBM PC, DEC Rainbow, DEC 11-23 or 11-03 PCDOS, RT-11 or RX-11 


& soon to be available for Apple 


Your Business is YOUR business! 
Keep it that way with CYPHERMASTER"" 


CP/M is a registerd trademark of Digital Research, Inc. MP/M is a registered trademark of Digital Research, inc. 
Z-80 is a registered trademark of Zilog, Inc. TurboDos is a registered trademark of Software 2000, Inc. 


MARCEY , INC. 


Distribution Division 
6700 Valjean Avenue / Van Nuys, CA 91406 / (213) 994-7734 / Telex 469369 
Dealer Inquiries Invited Quantity Pricing Available 


For Further information, Please Circle Reader Service # 248 on inquiry card. 
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Listing 1 continued: 


2020 
2040 
2050 
2060 
2070 
2080 
2090 
2100 
2110 
2120 
2130 
2140 
3000 
3010 
3020 
3030 
3040 
3050 
3060 
3100 
3110 
3120 
3130 
3500 
3510 
3511 
3512 
3515 
3520 
3530 
3540 
3550 
3552 
3554 
3560 
3565 
3570 
4000 
4010 
4020 
4030 
4040 
4050 
4060 
4070 
4080 
4090 
4100 
4110 
4120 
4130 
5000 
5010 
5020 
5030 
5040 
5050 
5060 
5070 
6000 
6010 


FOR I-1 TO MN:NAS(I)="":NEXT I 'CLEAR ALL NAMES 
GOSUB 10000 ' READ NEXT LINE 
Х5-115(0) "LOOK UP ТҮРЕ 

GOSUB 11000:IF Ео--1 THEN GOSUB 11100 'ADD IF NOT FOUND 
T( O )=FO 

FOR I-1 TO 7 'GET ALL NAMES 
XS-LIS(I):GOSUB 11500 "ТООК UP NAME 

IF FO=-1 THEN GOSUB 11600 'ADD IF NOT FOUND 
T(I)sFO:NEXT I 

GOSUB 20000 "ADD Т(О)-Т(7) TO LO ARRAY 
IF T(O)«»O THEN GOTO 2040 'GET NEXT ELEMENT 
RETURN ‘RETURN ON "END" 

REM KEKKKKKKEK EXPAND MACROS KKEKKKKKKKKKKK 

ST=SLGIC: FM=0 ‘START AT LOGIC ARRAY, CLEAR MAC FLAG 
FOR І-5Т TO NLGIC-1 "SCAN ENTIRE LIST 

IF LO(I,O)«-NPRIM THEN 3100 'SKIP PRIMITIVES 
GOSUB 30000 'BUILD CORRESPONDENCE 
GOSUB 31000 'DO EXPANSION 

FM-1 

NEXT I 


REM REPEAT PROCEDURE UNLESS NO MACROS WERE FOUND 
IF FM«»O THEN GOTO 3000 


RETURN 
REM *******»* LIST OF EXPANDED LOGIC DESCRIPTION ***** 
CLS:;PRINT " «ххх EXPANDED LOGIC DESCRIPTION FERRE" > BRINT 


PRINT "TYPE" ;TAB( 20 ); "INPUTS"; TAB( 50); OUTPUTS" 

FOR I-1 TO 5:PRINTTAB(8*I);I; :NEXT I:PRINTTAB(48); "Q";TAB(56); "Q-" 
NAS(O)="_" 

FOR I-SL TO NL-1 

PRINT TYS(LO(I,O)); 

FOR II-1 TO 7 

PRINT TAB(8*II); 

XX=LO(I,II):IF XX«O THEN PRINT "#";-XX;:GOTO 3560 

PRINT NAS(XX); 

NEXT II:PRINT:NEXT I 

NAS(0)="0" 

RETURN 

REM *****x*x** READ IN EXTERNAL DESCRIPTION ******kxxx 
NEX=0:GOSUB 10000 ‘IGNORE "EXTERNAL" 

GOSUB 10000 ‘GET EXTERNAL DESCRIPTION 

IF LI$(0)="END" THEN RETURN 

FOR I-O TO 1:IF LIS(O)-TEXS(I) THEN T(O)eI “СЕТ TYPE OF EXT 


NEXT I 
X$-LI$(1):GOSUB 11500 “СЕТ SIGNAL NUMBER FROM NAME 

IF ЕО=-1 THEN GOTO 4020 ‘IGNORE IF UNDEFINED 

T(1)-FO 

FOR I-O TO 3:1F LI$(2)=LV$(I) THEN T(2)=LV(I) "LOGIC VALUE 
NEXT I 

FOR I-3 TO 9:T(I)-VAL(LIS(I)):NEXT I ‘CHANGE TIMES 
GOSUB 21000 'STORE Т(О)-Т(9) IN EX ARRAY 
GOTO 4020 'LOOP TILL "END" 

REM ******** CHECK FOR ERRORS ***x*xx*x*x**x* 

GOSUB 12000 :MM=0 'CLEAR OLD ARRAY 

FOR I-O ТО NEX 'MARK EXTERNALS FIRST 

OL(EX(I,1))=1 

NEXT I. 

ST=SL:GOSUB 12200 'MARK AND CHECK OUTPUTS 

GOSUB 12300 'CHECK ALL INPUTS 

RETURN 


REM ********* READ IN SAMPLE POINTS ***x***xkkxxkkxx 
NS-O;ON ERROR GOTO 6200 


6020 GOSUB 10000 'READ IN LINE (IF ANY, IF NOT, GOTO 6200 
6030 GOSUB 10000 'GET REAL LINE (PRIOR ONE WAS "EXTE.." 
6040 IF LIS(O)-"END" THEN ON ERROR GOTOO: RETURN 

6050 FOR I-O TO 10 

6060 XS-LIS(I):IF XS=" " THEN 6100 'GET NAME, IGNORE BLANKS 
6070 GOSUB 11500:IF ҒО--1 THEN 6100 'LOOK UP NAME, IGNORE UNDEFINED 
6080 IF NS<14 THEN NS=NS+1:SA(NS )=FO 

6100 NEXT I 

6110 GOTO 6030 'LOOP TIL "END" 

6200 REM ***** ERROR TRAP FOR END OF INPUT  *****x*xx**x 

6210 LS="END":RESUME NEXT 

6500 REM ***** SELECTIVE TRACE TABLE BUILD ****x***** 


6510 5ТҒ-О 'SEL. TRACE FLAG 

6520 Al=(NL+NN+(TL+NN))*2  'REQUIRED RAM (NN FOR 1ST, TL+NN FOR 2ND,NL FOR OTH 
6530 A2-MEM-200 'AVAILABLE (ASSUME MAX 200 NEEDED LATER) 

6540 IF A2<Al THEN RETURN 'NOT ENOUGH RAM, FORGET IT 

6550 PRINT:PRINT " ***** BUILDING SELECTIVE TRACE TABLE *****'" PRINT 
6560 STF-1:DIM SO(NL), 51( NN), S2( TD*NN) 

6570 Ті-О “Ті POINTS TO SECOND ARRAY 

6580 FOR I=1 TO ММ:51(І)-Ті 'FOR ALL NODES 

6590 FOR J-SL TO NL:FOR K-1 TO 5 'SCAN ALL INPUTS TO LOGIC 


6600 IF LO(J,K)-I THEN S2(T1)-J:TlsT1*1 "ОМ MATCH, SAVE LOGIC # 
6610 NEXT K:NEXT J 


6620 S2(T1)-2-1:T12T1-*1 "-1 = "SENTINEL" BETWEEN BLOCKS 
6630 NEXT I 
6635 GOSUB 6700 'PRINT OUT LOAD TABLE 


6640 RETURN 

6700 REM **** PRINT OUT OF LOAD TABLE %хххххххх 

6710 PRINT " **xxx^ LOAD TABLE ****t*x":PRINT "NODE DRIVEN 
ELEMENTS" 

6720 FOR II-1 TO NN:PRINT NAS(II);TAB(10); 

6730 Ті-51( ІІ) 

6740 ІҒ 52(Т1)--1 ТНЕМ СОТО 6760 

6750 PRINT S2(T1 )—SL+1; :T1=T1+1:GOTO 6740 

6760 PRINT:NEXT II:RETURN 

7000 REM ******* DO SIMULATION #4 KKKKKKKKKKKEKKE - 


7010 DIM NE(NN),ME(MM,1):IF ER«»O THEN RETURN 'NO SIMULATION ON ERROR 
7020 NN-NN-1:NL*NL-1:NE*NE-1 'POINT TO ENDS, NOT NEXT 

7030 GOSUB 6500 'BUILD SELECTIVE TRACE TABLE 

7040 GOSUB 7300 'INITIALIZE, GET SAMPLE TIMES 

7050 GOSUB 8000 “СЕТ EXTERNALS SCHED FOR THIS TIME 

7060 GOSUB 8500 'MOVE NEW TO OLD, MARK CHANGES 

7070 GOSUB 9000 'PRINT OUT OLD, GET RESPONSE 


7080 IF Q$e"Q" THEN RETURN 
7090 IF QS$="R" THEN GOTO 7040 #£'RESTART 


7100 GOSUB 40000 'SIMULATE LOGIC DEVICES 

7110 GOSUB 7500 'RECALC RIPPLE TIME 

7120 GOTO 7050 ‘LOOP 

7300 REM ******[INITIALIZE FOR SIMULATION *******x 

7310 FOR I-O TO NN:NE(I)-LX:NEXT I 'ALL NEWS - LOGIC X 

7320 FOR I-SL TO NL:LO(I,8)-LX:NEXT I ‘ALL INTERNAL LATCHES =X 

7330 PRINT: RI=O: INPUT "ENTER SAMPLE START TIME, INCREMENT ТІМЕ";59,52 
7340 IF 52-0 THEN 52-1 'CANT HAVE O INCREMENT. 

7350 E9=32767:FOR І=0 TO МЕХ: E3*EX(I,3):GOSUB 8200:NEXT I "РОТ 


EXTERNALS START TIME INTO NEXT SCHEDULED TIME 

7360 IF М5-О THEN GOSUB 9660 “СЕТ NAMES FOR SAMPLING IF NOT READ 
7370 IF ММ<>0 THEN GOSUB 7400 'SET ASIDE MEMORY FOR SREGS 

7390 QS=""; RETURN 

7400 REM SET ASIDE MEM FOR SREGS 

7410 М1=0 'Ml POINTS TO NEXT AVAIL MEM 

7415 FOR І«О TO MM:ME(I,O)-LX:ME(I,1)-LX:NEXT I 


Listing 1 continued on page 434 


The two hottest new fields in high technology: 


Pocket Computers 
and 
Local-Area Networks 


You need to know about them! 


Attend 
The Famous Programmers’ School 
Seminar on 
Pocket-Computer Local Networks. 


An exhaustive 14-day seminar developed in 
direct response to thousands of requests from 
professionals like you. 


Learn about: 


Our staff of experts, demonstrating a bus network topology. 


е Latest Information & Approaches From left to right: Rod Snobol (with his gerbil, Jovial), 
Ignatious “Сай Me Blaise” Pascal, Nolan Logo, Victoria 
e Pocket-Switching Protocols Ether-Dixon, C. Kenneth Wirthson, Barbara Baseband, and 


Rudolf Forth. 
e Relationships of Network Architectures to 


Sleeve Length Coming soon to one of these major cities near vou: 


* Analysis of Button-Through Flap Pockets 
каа ны " Keene, New Hampshire Lake Wobegone, MN. 


e Fault-Tolerant Epaulet Construction April 1-14 May 19-58 
As part of your participation in the FPSSPCLN, Sanford, North Carolina Lewistown, Montana 
you'll receive a handsome vinyl looseleaf binder, April 18-31 May 35-48 
in which you can write anything you like. And 
you can earn 0.05 continuous education credits King of Prussia, PA. Keene, California 
and a certificate of competence. May 1-4 May 50-63 
Enroll Today. 000000000000000000000000000000000000000000000000000000000000 01 
The "ani of the seminars will © Sign me up! I want to learn all there is to know about pocket-computer local area 

be limited. Clip the handy e networks. I'm shipping my $10,000 payment under separate cover, in the form of 
coupon and send it now. 9 ingots of strategic metals, or I’m enclosing billing instructions. 

ә 

e Name 
Famous Programmers’ м 

Company 

School : 
Dept. APRFOL e Address 
P.O. Box 463 е 
Paulsborough, NH oo —————————— 0 gae 
03458-0463 ° 


9 ZIP or Postal Code 


Choice of Seminar Location 


Dept. APRFOL 


Our Slogan: Top down programming for the masses. 


BYTE April 1983 433 


РЕР 


эщ зиоңеоцдпд ILAA © €86r (udy 


Listing 1 continued: 


7420 
7430 
7440 
7500 
7510 
7520 
7530 
8000 
8010 
8020 


8030 
8035 


8040 
8045 
8050 
8060 
8100 
8110 
8120 
8130 
8140 
8150 
8160 
8170 
8175 
8180 
8190 
8200 
8210 
8220 
8230 
8500 
8510 
8520 
8530 
8540 
8560 
8600 
8610 
8620 
8630 
8640 
8700 
8710 
8720 
9000 
9002 
9005 
9010 
9020 
9025 
9030 
9040 
9100 
9110 
9120 
9125 
9130 
9140 
9150 
9160 


FOR I=SL TO NL "THE LATCH POS. WILL CONTAIN PTR. 
IF TYS(LO(I,O))z"SREG" THEN LO(I,8)-M1;M1-M1-LO(I,2) 
NEXT I:RETURN 


REM ********* RECALCULATE RIPPLE TIME xxx 


IF C9-1 THEN RI=RI+1; RETURN 
RI=E9:IF RI>S9 THEN RI-S9 “СЕТ MIN OF E9 (EXT) AND 59 (SAMPLE) 
RETURN 

REM ******x*x GET NEXT SCHEDULED EXTERNAL x****x*xx*x*x*x*x 

IF RI«»E9 THEN RETURN 

E9=32767 

FOR I=0 TO NEX ‘SCAN EACH EXTERNAL STIMULI 
E3-EX( 1,10) 

IF E3=RI THEN GOSUB 8100 'PROCESS IF SCHED. 

GOSUB 8200 

NEXT I 

RETURN 

REM *** FIND NEXT SCHED CHANGE (OR FIRST VAL) *** 
EO-EX(I,O):El-EX(I,1):E2-EX(I,2):E3-EX(I,3) 

Y=NE( El) "CURRENT NEW VALUE 

IF RI=E3 THEN Y-LN(E2) 'FIRST SCHED VALUE ” 

МЕ(Е1 )=LN(Y) ‘STORE COMPLEMENT ОҒ NEW (OR FIRST SCHED VALUE) 
REM SCHEDULE NEXT CHANGE 

IF TEXS(EO)-"P" THEN E3-EX(I,10)4EX(I,4): RETURN 
J=4;E3=32767 'SCAN ENTRIES OF APERIODIC SIGNAL 

IF J»-9 THEN RETURN 

IF EX(I,J)«-RI THEN Ј=Ј+1 : GOTO 8175 

E3=EX( I,J): RETURN 

REM STORE NEXT SCHED, KEEP TRACK OF MIN (E9) 

EX(I,10)=E3 “ІОТН ENTRY IS NEXT SCHED TIME FOR THIS SIGNAL 
IF E9>E3 THEN E9=E3 'E9 IS NEXT SCHED TIME FOR ANY SIG. 
RETURN 

REM ******MOVE NEW ТО OLD, MARK CHANGES **f******kxk 
С9=0:ІЕ STF«»0 THEN GOSUB 8700 ‘CLEAR CHANGE FLAGS 

FOR Ісі ТО NN 'GO THRU ALL NODES 

IF NE(I)«»OL(I) THEN GOSUB 8600 'MARK CHANGES 

NEXT I 

RETURN 

C9-1:0L(I)-NE(I) 'NOTE CHANGE 

IF STF-O THEN RETURN 

ІІ-51(І) ' МАЕК ALL DRIVEN ELEMENTS 
J=S2(II):IF Ј=-1 THEN RETURN ‘RETURN ON HITTING A SENTINEL 
S0(J)=1:I1I=II+1:GOTO 8630 ‘MARK ІТ, GET NEXT LOGIC NUMBER 
REM CLEAR SO 

FOR II-SL TO NL:SO(II )=0:NEXT II 


RETURN 
REM ********** DISPLAY LOGIC VALUES 
PRINT 6857,КІ; 


IF S9«»RI THEN RETURN 

IF PC-O THEN GOSUB 9100 "РОТ NAMES ON SCREEN IF START 
GOSUB 9500 'PRINT VALUES DOWN SCREEN 
59-59%52 


PC=PC+1:IF РС>60 THEN GOSUB 9600 'ЕМр OF SCREEN, GET INPUT 
RETURN 
REM ******* SET UP DISPLAY (NAMES AND TICS) x*xxx*x 


PC-11 

CLS:GOSUB 9200 "рО TIC MARKS 
PRINT @5,"ТІМЕ";:РКІМТ @10,RI; 

Хш128 


FOR Т=1 ТО NS:PRINT GX,NAS(SA(1)): 
X=X+64:NEXT I 
RETURN 


9200 
9210 
9220 


REM ********PRINT TIC MARKS ***xxx*x** 
FOR X275 TO 124:PRINT GX,CHR$(176);:NEXT X 
X=75 


9230 FOR I=1 TO 5;PRINT @X,CHRS(191);:PRINT @X+5,CHRS(188); 


9240 
9500 
9510 
9520 
9530 


9540 
9600 


X=X+10:NEXT I:RETURN 
REM *******pRINT VALUES DOWN COLUMN ***xbxxx*x 
X=PC+128 
FOR І=1 TO М5:Ү-ОІЦ5А(1)) 
PRINT @X,LPS(Y);:X=X+64:NEXT І 
RETURN 
REM 


‘DOWN 2 LINES 


***** FULL SCREEN, GET RESPONSE ****xxx 


'GET LOGIC VALUE 


9610 PRINT G15,"C(hange),R(eset),Q(uit), OR ANY OTHER KEY"; 


9620 
9625 
9630 
9640 
9650 
9655 
9660 


PC=0 


"А5 EACH CURRENT SAMPLE NODE IS DISPLAYED, 


CHANGE, NEW NAME FOR CHANGE" 
9670 FOR І-1 TO 14 


9680 
9690 
9700 
9710 
9720 


Х5-"":РКІМТ NAS(SA(I));:INPUT X$ 

IF Х5ш"" THEN GOTO 9720 

GOSUB 11500:IF FO=-1 THEN GOTO 9680 
SA(I)-FO 
IF SA(I)«»O THEN NS=I 


9730 NEXT I:RETURN 
REM ***x*x**x****** READ AND PARSE LINE *****x**xtx* 

'INPUT IS DATA STATEMENTS, ASCII 
І=1:13=1:11=0:12=1ЕМ(1$) "INITIALIZE 


10000 
10010 
10020 
10030 
10040 
10050 
10060 
10070 
10080 
10090 
10100 
10120 
10130 
10140 
11000 
11010 
11020 
11030 
11040 
11050 
11100 
11110 
11120 
11130 
11140 
11150 
11500 
11510 
11515 
11520 
11530 
11540 
11550 
11560 


READ LS 


I=I+1: 


IF I»I2 THEN 10050 


QS-INKEYS:FORX-OTO100:NEXTX: PRINT @15,STRINGS(41," "); 
IF 05-"" THEN GOTO 9610 
' RESET AND QUIT ARE HANDLED ON RETURN 
IF 05<>"С" THEN RETURN 

REM GET NEW SAMPLE NODE NAMES 
CLS 
PRINT 


HIT RETURN FOR NO 


IF MIDS(L$,I,1)<>" " THEN GOTO 10030  'FIND BLANK 
LIS(LI)-MIDS(L$,13,1-13) “РОТ NAME IN LIS 
LI=LI+1 
IF LI>10 THEN RETURN 

І-І%1:ІЕ I»I2 THEN 10120 


IF MIDS(LS,I,1)-" " THEN СОТО 10080 
ІЗшІ:СОТО 10030 

FOR I=LI TO 10 "FILL REMAINING І15з 
LIS(I)=" ":МЕХТ I 

RETURN 

REM ********* TOOK UP ТҮРЕ ***k*kkkkxk 
FO--1 ‘FOUND LOCATION 


FOR ІІ-О TO NTYPE-1 

IF XS2TY2ES(II) THEN FO=II:TP¥TYPTR( IT) 
NEXT II 
RETURN 
REM ******** ADD TYPE ***k*x*x**k 
IF ҒО--1 THEN FO=NTYP :NTYP=NTYP+1 
IF FO»NTYP THEN NTYP-FO 
TYPES(FO)-XS 

TYPE( FO )=TPTR 

RETURN 


REM ******** LOOK UP SIGNAL МАМЕ ********x* 


'SKIP BLANKS 


FOz-1;IF XS=" " THEN XS="0" "BLANK =NO SIGNAL 


IF LEFTS(X$,1)="#" THEN GOTO 11560 


FOR ІІ«0 TO NNAM 

IF Х5-МАМ5(ІІ) THEN FO-II 
NEXT II 
RETURN 


REM 


"NAME" 


IS A NUMBER, STORE AS NEGATIVE 


'NUMERIC INPUT 


Listing I continued on page 436 


THE FORTH SOURCE™ 


MVP-FORTH - A Public Domain Product 


MVP Forth is fig-FORTH updated to the FORTH-79 Standard Required 
Word Set. The source is public domain. Included are an editor, FORTH 
assembler, tools and utilities, making it compatible with the instructional 
book, Starting FORTH. Except for hardware dependencies, all high level 
FORTH is transportable between all systems. Modifications and exten- 
sions can be simplified through the use of MVP-FORTH Programming 
Aids and Meta and Cross Compilers. 


MVP FORTH Books - A Series 


О Volume 1, А/ about FORTH by Haydon, MVP-FORTH 
glossary with cross references to fig-FORTH, Starting 
FORTH and FORTH-79 Standard. 2 Ed. $25 

О Volume 2, MVP-FORTH Assembly Source Code. Includes 
CP/M, IBM-PC® , and APPLE? listing for kernal $20 

О Volume 3, MVP-FORTH Math & Floating Point Extensions 
by Koopman. $20 


MORE COMING! 


MVP-FORTH Software – A Transportable FORTH 


C] MVP-FORTH Programmer's Kit including disk, documen- 
tation, Volumes 1 & 2 of MVP-FORTH Series (Al! About 
FORTH, 2nd Ed. & Assembly Source Code), and Starting 
FORTH. Specify CP/M, IBM-PC, TRS-80/19 or 3, TRS 
Color Computer or APPLE. $150 


C] MVP-FORTH Cross Compiler for CP/M Programmer's Kit. 
Can also generate headerless code for ROM or target 


CPU $300 
FORTH DISKS FORTH MANUALS, GUIOES & DOCUMENTS 
FORTH with editor, assembler, and manual. [1 ALL ABOUT FORTH by О 1982 Rochester FORTH 
C] APPLE by М.М. $100 О NOVA by CCI $100 Haydon. See above. $25 Proc. $15 
[] APPLE by Kuntze $90 О TRS-80/I9? by NS. $90 U Еу er d C] A FORTH Primer $25 
eric aker. A complete [] Threaded Interpretive 
ПІ ATARI? valFORTH $50 О Z80 by L.M. $50 E EEG ety, ize ч 
О CP/M9 by М.М. $100 О 8086/88 by L.M. $100 FORTH with FORTH-79 A Жа ш ee Fe 
O HP-85 by Lange $90 Г1 VIC FORTH byHES, VIC20 references. Flow charted, 2^d = , 
О IBM-PC® by L.M. $100 cartridge $60 Ed. $25 aie Manual - 
Enhanced FORTH with: F-Floating Point, G-Graphics, T- Tutorial, Г1 FORTH Encyclopedia [] METAFORTH by Cassady 
S-Stand Alone, M-Math Chip Support, MT-Multi-Tasking, X-Other Pocket Guide $7 Meta compiler in 8080 _ 
Extras, 79-FORTH-79. [] And So FORTH by Huang. A code $30 
ГІ APPLE by M.M., О Extensions for L.M. college level text. $25 | қ 
F, G, & 79 $140 IBM,Z80, and 8086 [1 d Programming by о ly Guide to fig $25 
C] ATARI by PNS, F.G, & X. $90 C] Software Floating canlon $17 
О CPIM by M.M. Е & 79 $140 Point $100 г panion Me AER bye, СЇ кеі» PORTE Manual 872 
С] Apple. GraFORTH b О 8087 Support Floegel gg Û Invitation to FORTH | $20 
e, ura a 
insott ” sm (IBM-PC or 8086) %100 О Starting FORTH by Brodie. Û PDP-11 User Man. | 9520 
О IBM-PC. PolyFORTH by F. C) 9511 Support Best instructional manual L] CP/M User's Manual, 
айыы GI (280 ог 8086) $100 available. (soft cover) — $16 —— MicroMotion $20 
C) Multi-Tasking FORTH by сан 5100 Иии FTI АН ашын Ж шша 
SL. CPM. X & 79 $395 ГІ Data: fae Cover) $20 [] FORTH-79 Standard 
О TRS-80!l or 111 by M.M.S. Management $200 O 1980 FORML Proc. $25 Conversion $10 
Е,Х,&79 $130 Requires LM FORTH disk, О 1981 FORML Proc 2 Vol $40 О Tiny Pascal fig-FORTH $10 
O TUTORIAL by L & H specify IBM, 280, or 8086 [] 1982 FORML Proc. $25 O NOVA fig-FORTH ССІ $15 
includes Starting FORTH $95 C] 1981 Rochester FORTH О Installation Manual 
Proc. $25 ; 
CROSS COMPILERS Allow extending, modifying and compiling for fig-FORTH $15 


speed and memory savings, can also produce ROMable code. 
eRequires FORTH disk. 


C] CP/M $300 O IBMs $300 
O ТН5-80Л $300 O 280%» $300 
C] Northstar® $300 O Apple II/I! + $300 
C] 8086» $300 


О fig-FORTH Programming Aids for decompiling, callfinding, 


and translating. Specify CP/M, IBM-PC, 8086, 280, or 


Apple 
Key to vendors: 
FJ. FORTH Inc. 


L & H Laxen and Harris 


$150 


M.M. MicroMotion 
M.M.S. Miller Microcomputer Services 
N.S. Nauticus Systems 


L.M. Laboratory Microsystems S.L. Shaw Labs 
Jupiter Ace Computer - Z80 FORTH micro code - $150 


О MVP-FORTH Meta Compiler for CP/M Programmer's kit. 
Use for applicatons on CP/M based computer. Includes 
public domain source $150 

О MVP-FORTH Fast Floating Point for APPLE Programmer's 
Kit. Includes 9511 math chip on board with disk and 
documentation. $400 

О MVP-FORTH Programming Aids for CP/M, ІВМ or APPLE 
Programmer's Kit. Extremely useful tool for decompiling, 
callfinding, and translating. $150 

О MVP-FORTH by ECS Software for IBM-PC or ATARI® 
400/800. Standalone with screen editor. License required. 


Upgradeable $90 
Г] MVP-FORTH by ECS Software for IBM-PC or ATARI 

400/800. Enhanced with color animation, multitasking, 

sound, utilities, and unlimited run time license. $175 


О MVP-FORTH Professional Application Development 
System (PADS) for CP/M, IBM-PC, or APPLE. A three level 
integrated system with complete documentation. Complete 


system for IBM, CP/M, or APPLE $400 
О MVP-FORTH PADS enhanced virtual system $150 
[] MVP-FORTH PADS Programming Aids $150 
C] MVP-FORTH PADS Meta Compiler $150 


жж x MVP-FORTH operates under a variety of CPU's, computers, and 
operating systems. CP/M* disks can be supplied 8", SS/SD, 3740 
format or 5*4 for Osborne? Northstar? Micro Decisions? Kaypro® or 
H89/289? . Specify your computer and operating system. ж ж ж 


Source Listings of fig-FORTH, for specific CPU's and computers. The 


Installation Manual is required for implementation. Each $15 
О 1802 Г] 6502 Г] 6800 C] AlphaMicro 
[] 8080 (1 8086/88 (1 9900 O APPLE || 
Г] PACE CL) 6809 L] NOVA C] PDP-1 1/LSI-1 1 
Li 68000 О Eclipse О VAX П Z80 


Ordering Information: Check. Money Order (payable to MOUNTAIN VIEW PRESS. 
INC.). VISA, MasterCard or COD's accepted. No billing or unpaid PO's. California 
residents add sales tax. Shipping costs in US included in price. Foreign orders, pay 
in US funds on US bank, include for handling and shipping by Air: $5 for each item 
under $25, $10 for each item between $25 and $99 and $20 for each item over 
$100. Minimum order $10. All prices and products subject to change or withdrawal 
without notice. Single system and/or single user license agreement required on 
some products. 

DEALER & AUTHOR INQUIRIES INVITED 


MOUNTAIN VIEW PRESS, INC. 


PO BOX 4656 


Circle 292 on inquiry card. 


MOUNTAIN VIEW, CA 94040 


(415) 961-4103 
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Listing 1 continued: 


11570 
11580 
11590 
11600 
11610 
11620 
11630 
11640 
12000 
12010 
12020 
12100 
12110 
12120 
12130 
12150 
12155 
12160 


XXS=RIGHTS(XS,LEN(X$)-1) ‘STRIP OFF # SIGN 
FO--VAL(XXS):IF Fo=-1 THEN FO-O 'IGNORE N=1 (DEFAULT) 
RETURN 

REM ххҡххххж ADD NAME TO LIST xx*xxx*xxxxxx 

IF FOs-1 THEN FO=NNAM:NNAM=NNAM+1 

IF FO»NNAM THEN NNAM-FO-t1 

NAMS(FO )=Х5 

RETURN 

REM ****** CLEAR OLD ARRAY ******** 

FOR І=0 TO MN:OL(I)-0:NEXT I 

TL=0 : RETURN 

REM ********* MARK (OUTPUTS) AND CHECK FOR DUPES ****** 

IF X=0 THEN RETURN 

IF OL(X)«»O THEN GOSUB 12150 

ош X )=1 : RETURN 

PRINT "ERROR, MULTIPLE DEFINITION OF OUTPUT ";NAS(X) 

GOSUB 12160:RETUREN 

INPUT "ENTER I(gnore) TO IGNORE ERROR, ANY OTHER KEY TO PREVENT 


SIMULATION" ;QS 


12170 
12180 
12200 
12210 
12220 
12230 
12240 
12250 
12300 
12310 
12320 
12330 
12340 
12345 
12350 
12400 
12410 
12420 
12430 
12450 
12460 
12470 
20000 
20010 
20020 
20030 
20040 
20050 
20060 
20070 
21000 
21010 
21020 
21030 
21040 


IF LEFTS(QS,1)«»"I" THEN ER-1 

RETURN 

КЕМ ******* CHECK FOR MULTIPLE OUTPUTS ***x*xx****x* 
X1-5T 

FOR I-X1 TO NL-1 

FOR J=6 TO 7 
X-LO(I,J):GOSUB 12100 
NEXT J:NEXT I:RETURN 
REM *****x** CHECK FOR DEFINED INPUTS **x**xx*xx*xxx**x 
X1=ST 

FOR Т=Х1 TO NL-1 

FOR J-1 TO 5 
X-LO(I,J):GOSUB 12400 
IF X«O THEN MM-MM-X 
NEXT J:NEXT I:RETURN 
REM **xx*x*x**x CHECK FOR MARK ***xx*x*xx* 

IF X«zO THEN RETURN 

IF OL(X)-O THEN GOSUB 12450 

OL( X)eOL( X)41: TL-TL--1: RETURN 

PRINT "ERROR, UNDEFINED INPUT ";NAS(X) 

GOSUB 12160: RETURN 

ER=1 ; RETURN 

REM ********** ADD Т(О) THRU T(7) TO LOGIC ARRAY ****** 
FOR ІІ=0 TO 7 

LO(NL,IIJ)eT(II) 


'MARK AND CHECK 


'CHECK FOR MARK 
'KEEP TRACK OF MEM REQUIRED 


NEXT II 
PRINT: TYS(LO(NL,O));" ";:FOR II-1 TO 7 
XX-LO(NL,II):IF XX«O THEN PRINT "i£";-XX;" ";:GOTO 20070 


PRINT NAS(XX);" "; 

NEXT II:PRINT:NL=NL+1: RETURN 

КЕМ ********** ADD Т(О) THRU Т(9) TO EXTERNAL ARRAY **** 

FOR II=0 TO 9 

EX(NE,II)-T(II) 

NEXT II 

PRINT TEXS(EX(NE,O));" ";NAS(EX(NE,1));" ";LVS(EX(NE,2));" ";:FOR II=3 ТО 


9:РКІМТ EX(NE,II);:NEXT II:PRINT 


21050 
30000 
30010 
30020 
30025 
30030 


NE=NE+1 : RETURN 
REM ******* BUILD MACRO CORRESPONDENCE ARRAY xxx*x*xxx*x*x 

REM I-EL i£, J=MACRO POINTER 
LO-I:X-LO(I,O):J-TYPE( X):Y-LO( J, 0) : M12J : OL(O )=0 
PRINT:PRINT" ***** EXPANDING CALL TO MACRO: ";TYS(X);" 
REM USES OLD VALUE ARRAY FOR EXPANSION (SINCE NOT USED YET) 


* Cx x e x ai 


30040 FOR K-1 TO MNAM:OL(K)--1:NEXT K 'CLEAR ARRAY 

30100 IF X«»Y THEN GOTO 30900 'ERROR IF NO MATCH ON TYPE 
30110 FOR K=1 TO 5 'DO THE INPUTS FIRST 

30120 I1-2LO(M1,K):I2-LO(LO,K) “І1-МАС %, I2-TRUE SIG # 

30130 IF І1-0 AND I2«»0 THEN GOTO 30150 'IGNORE UNDEF. INPUTS 
30140 OL(I1)-I2 "OL WILL CONTAIN TRUE SIGNAL #5 

30150 NEXT K 

30160 FOR K=6 TO 7 ‘DO OUTPUTS NOW (DIFF PROCESSING OF 05) 
30170 I1-LO(M1,K):I2-LO(LO,K) “І1-МАС, I2-TRUE 

30180 IF I1«»0 AND I2-0 THEN GOTO 30195 ‘IGNORE UNUSED OUTS 
30190 OL(I1)-I2 

30195 NEXT K 

30200 REM OK, GOT CORRESPONDENCE, DELETE THIS CALL 

30210 GOSUB 30500 "MOVE LOGIC ARRAY UP ONE. 

30220 M12M141:Y-LO(M1,0):X-LO(LO,O) 'CHECK FOR CONTINUE 
30230 IF TYS(Y)="*" THEN GOTO 30100 "LOOP FOR CONTINUES 
30240 RETURN 

30500 REM ******** MOVE EL ARRAY UP ONE (DELETE CURRENT LINE) ** 
30510 NL=NL-1 

30520 FOR K=LO TO NL-1 
30530 FOR К1=0 TO В 
30540 LO(K,K1)-LO(K-41,K1) 
30550 NEXT K1:NEXT K 
30560 RETURN 

30900 REM ******* MISMATCH ON MACRO CALL ****** 

30910 REM THIS SHOULDNT HAPPEN, BUT NEVER CAN TELL. 

30920 PRINT "MISMATCH ON MACRO CALL, CANT CONTINUE" 

30930 STOP 

31000 REM ***x***** ADD EXPANDED MACRO TO ELEMENT ARRAY ***** 

31010 NL-NL-1 ‘POINT TO PREVIOUS "END" 

31020 T(O)-LO(M1,0) 'TYPE 

31030 FOR K=1 TO 7 

31040 X=LO(M1,K) 'MACRO SIGNAL NUMBER 

31045 IF X«O THEN T(K)-X:GOTO 31070 'DIRECT STORE OF -#5 

31050 IF OL(X)--1 THEN GOSUB 31500 'ADD SIG # IF NOT DEFINED 

31060 T(K)-OL(X) "СЕТ REAL SIGNAL NUMBER 

31070 NEXT K 

31080 GOSUB 20000 ‘STORE T(0)-T(9) INTO LOGIC ARR 

31090 М1=М1+1:ІР Т(0)<>0 THEN GOTO 31020 'REPEAT TILL END 

31100 RETURN 

31500 REM ******* ADD UNIQUE NAME, NUMBER ****** 

31510 OL(X)zNNAM:XS-STRS(NNAM) 

31520 NAMS(NNAM )-"&"-RIGHTS( X$ , LEN( X$ )-1) 

31530 NNAM=NNAM+1 

31540 RETURN 

40000 REM ****x*x*xx*xx*xx SIMULATE GATES KKK XK XK XK XK KK XK XK XK Xk 

40010 IF C9=0 THEN RETURN 'NO ACTIVITY 

40020 L=SL 

40030 IF STF«» О THEN IF SO(L)-O THEN GOTO 40050 

40040 GOSUB 40100 °` SIMULATE THIS GATE 

40050 L*L-1:1F L<=NL THEN GOTO 40030 

40060 RETURN 

40100 REM **** SIMULATE THIS САТЕ (L) ****xw** 

40110 LT-LO(L,O):FOR I-1 TO 5:IN(I)=LO(L,I):NEXT I 

40120 QO-LO(L,6):Q1-LO(L,7) "СОТ TYPE,INS,OUTS 

40130 ON LT GOSUB 
41010,41000,41110,41100,41210,41200,41500,41600,41700,41800,41900 

40140 REM AND МАМО OR NOR XOR XNOR DFF JKFF CNTR PLSR 
SREG 

40150 GOSUB 40200 
40160 RETURN d 


'DO ENTIRE ARRAY 
'ALL ENTRIES 
"MOVE UP EACH ENTRY 


'STORE Y INTO Q AND Y- INTO Q- 


Listing 1 continued on page 438 
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PHONE ORDERS FREE 


(ONE DOLLAR CREDIT FOR PHONE ORDERS) 


PRINTERS 


| ANADEX MFG. LIST 
| 9000/1A 
9500/1A 
9620A 
9625A, Dual 
WP6000, Dual 


DATASOUTH 
05180 . 
05220, Dual 


DIABLO 
630, Letter 
WP Option 


FACIT/DATA ROYAL 
4510... 
4560, Letter 
4565, Letter . 
4570, Dual 
5000c 


MANNESMANN TALLY 
1601. 
1601, Dual. 
1801. 
180L, Dual 
1602 
1605. 
1612KSR 
1612RO . 
1802, Dual 
1805, Dual 


QANTEX 
7020, Dual $1695. 
7030, Dual 1995. 
7040, Dual 21 


SMITH CORONA 
ТРІ, Letter $ deo. 


VIDEO TERMINALS 


LEAR SIEGLER 
АОМЗА. 
ADMS .. 
АОМ21 
ADM22 
ADM24 
ADM31 
ADM32 . 
ADM36 (DEC) 
АОМ42 
VECTOR GRAPHICS 
MODEMS 
PRINTERS 310 
PRINTERS 500 169 


ANN ARBOR 
GENIE 
GENIE+PLUS . 
AMBASSADOR 
META MODE 
DEC MODE 
DUAL = MATRIX/LETTER QUALITY 


Circle 469 on inquiry card. 


Super Specials 
ANADEX 

9500/1A 91090. 
TALLY 1601 
(RS232) $550. 


IF YOU REALLY WANT IT 


— CALL US - 


BEST AND LOWEST PRICES 


DATA SWITCH BOXES • BUFFER BOXES 
INTERFACE CARDS • GRAPHIC BOARDS 
SHEET FEEDERS • PRINT SPOOLING 


DS120 CONTROLLER CARDS 
ANDERSON JACOBSON MODEMS 
FLOPPY & WINCHESTER DRIVES 


In addition, we can make EIA RS 232 cables to your order, and 
supply you with ribbons, printer stands, print wheels, thimbles 
for all printers listed. And many, many more items. CALL NOW. 


All items shipped freight collect either motor freight or UPS 
unless otherwise specified. All prices already include 5% cash 
discount. Purchase with credit card does not include discount. 
Connecticut residents, add 7⁄2% Sales Tax. For fastest delivery 
send certified check, money order or bank-wire transfer. Sorry, 
no C.O.D. orders. All equipment is in factory cartons with 
manufacturers' warranty. Prices subject to change without notice. 
Most items in stock or shipped as received. 


NATIONWIDE SERVICE, MOST PRODUCTS 


SUPER WAREHOUSE 


P.O. BOX 373 WALLINGFORD, CONNECTICUT 06492 


ORDER LINE ORDER HOURS 
203-265-1223 9:00 AM - 5:00 PM-EST 
MONDAY-FRIDAY 


SUPER WAREHOUSE 


203-265-1223 


ЛІНІ 1811 LNY IM—MOT OS 530/4аі 
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Listing 1 continued: 


40200 
40210 
40300 
40310 
41000 
41010 
41020 
41030 
41100 
41110 
41120 
41130 
41200 


41210 
41220 


41230 
41500 
41510 
41520 
41530 
41540 
41600 
41610 
41620 
41630 
41640 
41650 
41700 
41710 
41720 
41730 
41740 
41750 
41760 
41770 
41780 
41800 
41810 
41820 
41830 
41840 
41850 
41860 
41900 
41910 
41920 
41930 
41940 
41950 
41960 
41970 
41980 
41990 
45000 
45010 
45020 
45100 
45110 
45120 
45130 
45140 


REM x*x*xxx*x* STORE О AND Q— KkKKR Ret Ee 

NE( QO )=Y:NE (Q1 )=LN( Y ): RETURN 

REM *** GET О INTO XQ ***** 

ОШ O )=LN( OL( Q1 ) ):XQ=OL( QO ) : RETURN 

X=00 :QOsQ1:Ql-X RATS HU RUN ee NAND GATE ***x**x*xxx 
OL( О )=L1 : Y=L1 AND GATE **x**x*x*wxx 
FOR Іш1 TO 5:Y-Y AND OL(IN(I)):NEXT I 

RETURN 
Х-00:00-01:01-Х 
OL( О )=LO : Y=LO 


'RERKKKKKE 


Tow cede Ye x I x x 


NOR GATE ****x*xxxxx 
OR GATE *x*x*xxx*x*x*x** 


"RKKKRKEKKK 


FOR І=1 TO 5:¥ = Y OR OL(IN(I)): NEXT I 

RETURN 

X-QO:QO-Q1:Q1-X ккк ках XNOR GATE x*xxxx*x*xx*x 
OL( O )=LX '*axx***r**** XOR GATE cox x 


YO=OL( IN( 1 )):Y1=LN( YO ): YC=OL( IN( 2 )) "DO AS MUX 
GOSUB 45000: RETURN 

REM x**x*x**x*** D FLIP FLOP хҡхҡхкхкх«хжхкхкхяҡжҡ 

GOSUB 40300:0L(O)-LX:XD-OL(IN(1)):XC-OL(IN(3)) "СЕТ VALUES 
XL=LO( L, 8 ): OL( O )=L1:XR=OL( IN( 4)):XS=OL(IN(5)) "МОКЕ INPUTS 
GOSUB 45100:LO(L, 8 )}=YL 'SR FUNCTION CALL, YL=LATCH 
RETURN 

REM **x**x**** J-K FLIP FLOP xoxo doe c o e 

REM SET UP AS A MULTIPLEXED DFF, Q CONTROLS MUX 

GOSUB 40300 :XM=XQ;OL( O)2LX: XC=OL( IN( 3)) 
DO-OL(IN(1)):D1-LN(OL(IN(2))) 'D-J*Q- OR K-*Q 

OL( O )=L1:XR=OL( IN(24)):XS-OL( IN( 5 )):XL=LO(L,8 ) 

GOSUB 45300:LO(L, 8 )=YL: RETURN "рО AS MUX-D 

КЕМ **** PARALLEL LOAD COUNTER :*»xx*xok oe 

OL( О )= LX: YE#OL( IN( 2) ): XC#OL( IN( 3) ): OL(O )=LO: XM-OL( IN( 4)) 
ОШ O)2L1:XR-OL( IN( 5 )):XS=L1 

GOSUB 40300:XL=LO( L, 8) "GET О AND LATCH 

YC=YE ; YO=XQ : Y1=LN( YO) ‘COUNT -СООМТ- IF ENAB=1, (MUX) 
GOSUB 45000:DO-2Y:D1-20L(IN(1)):GOSUB 45300 ‘MUX THEN MUXD 
LO(L,8)-YL:IF TYS(LO(L+1,0))<> "*" THEN RETURN 

GOSUB 40200:L#=L+t1: IN( 1 )=LO(L,1):QO0=LO(L,6 ):Q1=LO(L,7) 
ҮЕ=ҮЕ AND Y : GOTO 41730 'LOOP AFTER GETTING NEXT CARD 
REM **** PARALLEL LOAD SHIFT REGISTER *******x**x*xxkx 

ОШ O )=LX: DO=OL( IN( 2) ):XC=OL( IN( 3) ) :0L(O)2 LO: XM=OL(IN( 4 )) 
OL( О )=L1:XR=OL( IN( 5 )):XS=L1 


OL( O )=LX:D1=0L( IN(1)):GOSUB 40300:XL-LO(L,8):GOSUB 45300 "ГО MUX-DFF 


LO(L,8)eYL:IF TYS(LO(L41,0))]«»"*" THEN RETURN 


GOSUB40200:L*L41:IN(1)*LO(L,1):QO0*-LO(L,6 ):Q1=LO(L,7 ) DO«Y 
GOTO 41830 'LOOP AFTER STORING Q AND GETTING NEXT 
REM ******* N BIT SHIFT REGISTER xxx 

IF IN(2)-0 THEN GOTO 41500 "(1 BIT IS SAME AS ОРЕ) 
OL(O)SLX:XD-OL(IN(1)):XC-OL(IN(3)) "СЕТ D AND CLOCK 
OL(O)2L1:XR-OL(IN(4)):XS-OL(IN(5)) "СЕТ RESET AND SET 
M1=LO(L, 8) 'LATCH POS. IS USED TO STORE MEMLOC. 

FOR Ісі TO -IN(2) 'LOOP THRU FOR EACH STAGE (N IS STORED -) 


XL-ME(M1,0):XQ-ME(M1,1) “СЕТ LATCH AND Q FROM MEM 
GOSUB 45100:XD=XQ:ME(M1,0)=YL:ME(M1,1)=¥ "ГО SR AND STORE 
Ml=M1+1:NEXT I 

RETURN 

REM wo A ce x x MUX FUNCTION PIZZA E E E OC E E O J E CF TC YF KC JF i 

Ү=(ҮО AND LN(YC)) OR (Y1 AND YC) OR (YO AND ¥1) 

RETURN 

REM ******** SHIFT REGISTER FCN*** xxx dex 
YO2XD:YCeXC:Yl-XL '1ST mux, CLOCKS IN XD ON CLOCK LOW 
'MUX FCN AND SET,RESET 


GOSUB 45000 :GOSUB 45200 
YL-Y:YO*XQ: GOSUB 45000:GOSUB 45200 ' "" " AFTER STORING LATCH 
RETURN 


45200 
45210 
45300 
45310 
45320 
45330 
50000 
50010 
50020 
50030 
50040 
50050 
50060 
50070 
50080 
50090 
50100 
50110 
50120 
50130 
50140 
50150 
50160 
50170 
50180 
50190 
50200 
50210 
50220 
50230 
50240 
50250 
50260 
50270 
50280 
50290 
50300 
50500 
50510 
50520 
50530 
50540 
50550 
50560 
50570 
50580 
50590 
60000 
60010 
60020 
60030 
60040 
60050 
60060 
60070 
60080 
60090 
65000 
65010 
65020 
65030 


REM ***** SET AND RESET FUNCTION *****xxxx*x* 
Y- (Y OR LN(XS)) AND XR: RETURN 


REM ******* MUX AND ОРЕ х«кххҡхккккхккккхккехкхккҡж 


ҮО=ро :Ү1=р1:ҮС=ХМ:СОБОВ 45000 ‘DO MUX 
XD=Y;GOSUB 45100 "ПО DFF 
RETURN 

DATA MACRO MUX 

DATA MUX AO Al C 0 0 Q 
DATA AND AO c- 0 0 0 X1 
DATA AND Al С 0 0 0 X2 
DATA AND AO Al 0 0 О хз 
DATA OR X1 х2 хз 0 0 Q 
DATA NAND С 0 0 0 0 “- 
DATA END 

DATA MACRO MUXD 

DATA MUXD AO Al C CLK RSET Q 
DATA MUX AO Al C 0 0 D-IN 
DATA DFF DeIN © CLK RSET O Q 
DATA END 

DATA MACRO CNTRM 


DATA CNTRM D1 LOAD CLOCK ENAB RSET Ql 


DATA * D2 0 0 0 0 Q2 
DATA * D3 0 0 0 0 Q3 
DATA * D4 0 0 0 0 Q4 
DATA AND ЕМАВ О 0 0 0 El 
DATA XOR El Q1 0 0 0 рел 
DATA MUXD DCl D1 LOAD CLOCK RSET 01 
DATA AND ЕМАВ Q1 0 0 0 E2 
DATA XOR  E2 Q2 0 0 0 DC2 
DATA MUXD DC2 D2 LOAD CLOCK RSET Q2 
DATA AND  ENAB Q1 Q2 0 0 E3 
DATA XOR ЕЗ Q3 0 0 0 DC3 
DATA MUXD рсз рз LOAD CLOCK RSET Q3 
DATA AND  ENAB (01 Q2 Q3 0 E4 
DATA XOR E4 Q4 0 0 0 DC4 
DATA MUXD DC4 D4 LOAD CLOCK RSET 94 


DATA END 
DATA ELEMENTS 


DATA CNTR DATAO ENABLE CLOCK LOAD RSET QO 
DATA * DATAl О 0 0 0 Q1 
DATA * DATA2 О 0 0 0 Q2 
DATA * DATA3 O 0 0 0 оз 
DATA CNTRM DATAO LOAD CLOCK ENABLE RSET QOM 
DATA * DATA1 О 0 0 0 Q1M 
DATA * DATA2 O о 0 0 Q2M 
DATA * DATA3 O 0 0 0 Q3M 
DATA END 


DATA EXTERNALS 


DATA P CLOCK O 5 10 

DATA A RSET O O2 

DATA A ENABLE 1 20 100 150 170 200 
DATA A DATAO О О 10 160 

DATA A ГАТА1 1 О 10 160 

DATA A DATA2 О О 10 160 

DATA A DATA3 1 О 10 160 

DATA A LOAD 1 10 20 220 250 

DATA END 

DATA OUTPUTS 


DATA DATAl DATA2 CLOCK LOAD ENABLE RSET 
DATA QO QOM Ql Q1M Q2 02м Q3 озм 
DATA END 


Circle 6 on inquiry card. Circle 154 on Inquiry card. 


MICROSTAT® - Release 3.0 
MICROSTAT® + baZic® = PERFORMANCE 


QUALITY AIL ACTIVE, YOUR The best just got better! MICROSTAT has been the 

ERVI UMBER ONE leader in the statistics field for microcomputers since 
E СЕ f q= N R 1979, and the new release 3.0 outperforms and is 
AVAILABILITY CHOICE noticeably faster than previous versions. Just a few 


of the features include: 

GREATER ACCURACY 
| | BCD with up to 14 digit precision; 
сарнаас SS PROGRAM ENHANCEMENTS 
UNS PEE EISE Missing data capabilities and many more; 

ыз = 

hee, FASTER EXECUTION 
ООРТ TES CaS | Calculation time greatly reduced; 
Fixer, Braet $ ӘНегін 9 | | ЖАЗАЛЫ ТАЗЫ DYNAMIC FILE ALLOCATION 
ron S X X S Data can be inserted, added, or deleted; 


empate войгаз/ мејор rgeessbr ай ы Жа. SPECIAL PRICE: 

5 7: Ho vis : - For a limited time get MICROSTAT plus baZic 
s. кез/логз/ Opt pelecthonics complete with program disk and documen- 

“Po ec ae ااب‎ = ру. Tr шылы М tation for each for $395.00, save $50.00! 
E: card. Encjosures/ Data And Re ae The MICROSTAT - baZic version requires: a Z80 CPU, 
/ Books, Soldering Alds, AND MUCH MOR \ CP/M™ and 48K of memory. Available formats: 8” SD 
| X | disk or 5%” North Star only. Check with your dealer for 
Sáperiof Service | | : 1 other formats. Also available for: Microsoft's Basic-80™, 


M —— Жыкы» ын North Star DOS and IBM. For more information, call 
/ rellabie deliveries. Acfive's all { her | ог write: 
Fall/Winter catalog Is now avallable — ECOSOFT INC. 
CHARGE. Circle No. cun free wma e P.O. Box 68602 
ATITE TO: В #1 | Indianapolis, ІМ 46268-0602 
(317) 255-6476 


MICROSTAT is a registered trademark of ECOSOFT, INC 
baZic is a registered trademark of MICROMIKES, INC. 
CP/M is a registered trademark of DIGITAL RESEARCH 
Basic-80 is a registered trademark of MICROSOFT 


VISA" 


We are OVERSTOCKED!!! 


SSO oe — 
ADM Systems has a huge quantity of 
ONE MEGABYTE CONTROL DATA 5%” 


FLOPPY DISK DRIVES 


96 TPI DOUBLE SIDED DOUBLE DENSITY 


CALL NOW! THIS OFFER WON'T LAST LONG... | 
800-531-5104 In Texas call 512-250-9323 | 


ADM е МүзғЕМЕ CONTROL DATA 
(UST DATA ананы SvrBus сомын G ә CORPORATION 


13010 Research Blvd., Suite 103 Austin, Texas 78750 
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а 
Hello to 
Condor Database?! 


Now you can do hundreds of tasks quickly and easily 
without programming experience. 


We know the frustrations. You bought a micro- 
computer to help manage your business better. 
Then came the realities of software—canned pro- 
grams, computer languages, programmers and 
consultants. Finally, you got something running... 
but its not what you wanted. To make matters 
worse, the computer is sitting idle much of the 
time. And you expected to be able to do so much 
more. 


Condor to the rescue 

Condor has a management system for your micro- 
computer that helps you accomplish hundreds of 
tasks . . . quickly and easily . . . without pro- 
gramming experience. Called Condor Database, it 
truly helps you do most of the things that prompted 
you to buy a computer in the first place. Simple 
things like reminding you of important dates or set- 
ting up zip code sorted mailing lists. Or intermedi- 
ate tasks like organizing your files, project control 
and customer tracking. Or more complex applica- 
tions like analyzing cash-flow and generating ex- 
tensive management reports. All are accomplished 
with less time and effort with Condor. Much less! 


Easy to use with fast results 


Condor Database eliminates complex program- 


ming. It uses simple English words to do the things 


4 


condor 


CONDOR COMPUTER CORPORATION 


you want to do. You'll be amazed how quickly Con- 
dor helps manage your business, even if youre a 
first-time user. No wonder many of the largest 
hardware manufacturers have tested and feature 
Condor Database with their microcomputers. 
Companies like Zenith, Hewlett-Packard, DEC, 
NEC, Sony, Sanyo and Monroe. 


$295 with a 
money-back guarantee 

More good news. Condor Database helps you grow 
in steps. Start with Condor 1 —the file manager for 
just $295. As your needs grow, buy Condor 3—the 
complete database manager for $650. Both come 
with an easy-to-use manual and a full 30-day 
money back guarantee. We'll even discount the 
Condor 3 price $245 when you upgrade from 
Condor 1. For full information, see your local 
software dealer or contact us. You've got a world of 
useful applications to gain. And nothing to lose 
except your frustrations. 


P.S. lf you're about to buy a microcomputer, buy it 
with Condor Database to start. You'll avoid 
frustration in the first place! 


NOTE: Compatible with all microcomputers with 
CP/M, MSDOS, CP/M-B6, MP/M, PCDOS or TURBODOS 


2051 S. State Street 
Ann Arbor, Michigan 48104: 
(313) 769-3992 


Condor Database — it's simply better! 
GSA Schedule. Contact 1828 L. Street, N.W., Suite 117, Washington, D.C. 20036 Phone (202) 466-8551 


Circle 116 on inquiry card. 


Information Hiding 


A Brief Example 


Consider this helpful alternative 
to structured programming and modular design. 


While writing the display routine 
for a game-related program, I decided 
against a possible change in im- 
plementation detail because it would 
require me to rewrite almost the en- 
tire program. This is not an unusual 
situation for programmers to find 
themselves in. Had it not been for a 
vague memory that brought two 
words to mind, I probably would 
have continued to find myself in the 
same situation in years to come. The 
words were information hiding, 
recalled from an article I had read 
some time ago. They prompted me to 
do some thinking about program de- 
sign, and the work I did refining the 
display routine algorithm became the 
basis for the material in this article. 


The DRAWCUBE Problem 

The problem was simple: I had a 3 
by 3 cube (the Rubik's Cube puzzle), 
with each 1 by 1 square on the face of 
the cube being one of six colors; the 
task was to display the state of the 
cube on the video display of the com- 
puter I was programming. I quickly 
settled on the details of the represen- 
tation: a given cube could be de- 
scribed by 54 consecutive bytes of 
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memory (the larger problem to be 
solved—writing a game-related pro- 
gram—dictated that a large number 
of cube images had to be simulta- 
neously stored in memory); each 1 by 
1 square (to be called a unit for the 
rest of this article) was to be stored as 
a number from 1 to 6 in 1 byte of 
memory, with the sequence of bytes 


Initial 


display for 
DRAWCUBE problem. Each 3 by 3 
square of numbers represents one face 
of a cube. The six faces fold together in 
| three dimensions to represent the cube. 


Figure 1: 


being taken as six faces of 9 bytes 
each and the units of a face being 
stored in row-major order. Also, the 
cube was to be displayed as a "cross" 
of six squares that fold together to 
make a cube (see figure 1). 

With these representation choices 
already decided, I wrote the program 
DRAWCUBEI, shown in listing 1. 
The program is straightforward in 
design. The subroutine DRAWFACE 
draws one face as a 3 by 3 square, 
starting at the current cursor posi- 
tion. The subroutine UPDATEBASE 
positions the cursor to the upper left- 
hand corner of the next face to be 
drawn. Finally, the main program 
coordinates these two subroutines, 
thus displaying the cube represented 
in memory starting at the location 
BEGINCUBE. What could be 
simpler? 

I found to my dismay that a lot of 
things could be simpler. The one 
change I rejected (because of the 
rewriting it would necessitate) led to 
another and another until I had a list 
of what-if suppositions, each of 
which would require major revisions 
to the DRAWCUBE program. For ex- 


ample: 


e What if units were packed two to a 
byte? 

e What if I wanted a perspective 
display that shows only three faces 
of the cube? 

e What if each unit that had not 
changed since the last display were 
flagged in the top bit of its representa- 
tion in memory? 


These and other disruptive changes 
are listed in table 1. 


Alternate Solutions 

Design by flowcharting: My first 
attempt at writing the DRAWCUBE 
program represents a superficial level 
of design that most of us usually 
work at; it could easily be called 
"design by flowcharting” because it 
draws heavily on the structure of the 
coded program that the programmer 
already has in mind. 

Even though the program in listing 
1 uses structured programming, 
which is generally considered to be 
good programming practice, there is 
something vitally wrong with it. The 
flaw is invisible until you extrapolate 
to a program a thousand times the 
size of this one. It then becomes ob- 
vious that the program in question re- 
quires detailed knowledge of the im- 
plementation decisions made before 
the program was designed or coded. 
А well-written program, however, 
should be as independent of im- 
plementation decisions as possible; it 
should concentrate on the details of 
the algorithm, not the details of the 
implementation decisions. 

Design by decomposition into 
modules: A somewhat deeper 
analysis of the problem might result 
in the design of the program as a 
series of modules, each of which is as 
independent of the others as possible. 
Іп sucha simple example as I am con- 
sidering here, the modules represent 
the three basic actions of any pro- 
gram—input, process, and ош- 
put—as follows: input the cube from 
memory into a three-dimensional 
array; do any processing on the array 
that might be required (in this exam- 
ple, nothing); and display (or output) 
the cube on the video display screen. 


Wasting Money! We Have the World's Most 
Cost Effective Development System. 


* Includes Hexkit 1.0, a powerful 
100% machine code editor! 
debugger utility program that 
makes coding for 8-bit Micros a 
snap. 

* Program from Commodore 
VIC-20 keyboard Into built-in 
4K ROM emulator 

е Jumper to target ROM socket 

1 e Test programs in circult 

e Built-in EP OM programmer 
and power supply 

е Burns & runs EPROMS for 
the Commodore VIC-20, too 

» Comprehensive manuals 

* Fits EXPANSION PORT 


PROMQUEEN CARTRIDGE ONLY $199 


Send for Free Brochure 


Distributed In U.S. by Arbutus Total SoM, Inc., 4202 Meridian, Sulte214, 
Bellingham, WA 98225, Phone 800-426-1253, in Washington 206-733-0404 

Distributed in Canada hy I8C/Distributlon Салаба, 4047 Cambie St, 
Vancouver, BC V5Z?x9. Phona 604-879-7612 


VISA AND MASTERCARD ACCEPTED 


СЕ commodore approved product 


Prices 


PROMQUEEN 64 

8K board with 1 EPROM 

18K board with 1 EPROM 

BK board with 1 EPROM-C64 $39.95 


Circle 125 on Inquiry card. 


е BASF 
FlexyDisks 
5%” 


Specify soft, 
10 or 16 sector Ргісе/10 Price/100 


1 side/double density $20.00 $185.00 
2 sided/double density 34.50 325.00 


о ff Specify soft 


or 32 sector Price/10 Price/100 


1 side/single density $21.00 $195.00 
1 side/double density 29.50 275.00 
2 sided/double density 34.50 325.00 
Certified Check - Money Order - Persone! Check 
Allow up to 2 weeks for personal checks to clear. 
Add $3.00 to each order for U.P.S. shipping charges. 

NJ Residents add 6% NJ Sales Tax 


EXTINDE. (NE 
280 Dukes Parkway, P.O. Box 85 
Somerville, N.J. 08876 * (201) 725-6680 


Dealer Inquiries Invited 


Circle 129 on inquiry card. 


CONTROL YOUR HOME OR OFFICE 
APPLIANCES AND MORE... 
WITH OUR UNIVERSAL 
COMPUTER SWITCH! 

* Use your computer's Parallel or Serial Port to 
control both Industrial and Home Appli- 
ances...lights, burglar alarms, even robots... 
its uses are virtually limitless! 

* TTL and RS-232C compatible! 

* Available in both kit and assembled formats: 
140 уой, 1.5 amp swith: 140 volt, 10 amp switch: 
The Kit..... (9534.95 The Kit..... @$54.95 
Assembled & Assembled & 
ee @$79.95 Tested..... @$99.95 


(When ordering the 10 amp. switch... please specify 
whether you're using RS-232C or TT L out put to the 
switch.) 

We accept Checks, Master Card and VISA. 
Note: N.Y. and N.J. residents add applicable 
sales tax. 

Include $3.00 to cover shipping and handling. 
For further information contact: 


Driver-Harris Systems, Inc. 
2460 Lemoine Avenue 
Fort Lee, New Jersey 07024 
(201) 944-0322 (212) 695-7480 


Сігсіе 149 on Inquiry card. 


compubag™ 


—the executive carryall 


The Compu- 

bag, the ideal 

carrying case 

for your com- 

puter accessor- 

ies. The for- 

ward compart- 

ment holds 

bax of 1059" 

diskettes. 

Main com- 

— partment—an 

8Y1 X11 looseleaf with up to 3 inches of materials. 

Made of high quality calfskin, heavy duty zippers and 

brass findings. Available in: Brown, Black or Bur- 
gundy —just $79.95. 


Send your check or money order to: 


EMC Distributors 
366 Fifth Avenue 
New York, N.Y. 10001 
Telephone 212-594-6673 


dealer inquiries invited 
Circle 160 on Inquiry card. 
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This modular approach separates 
code temporally. For example, the 
cube contents are copied into an ar- 
ray before any processing or display 
operations take place; because of this, 
any change in the way a cube is 
stored can affect code only up to the 
point at which the cube is copied into 
the array. This temporal isolation of 
implementation decisions is a step in 
the right direction, but it is still 
somewhat related to the "design-by- 
flowcharting" philosophy. It is possi- 
ble to obtain further separation by 
functional isolation of implementa- 
tion decisions. 

Design using information hiding: 
The premise of information hiding is 
to write a series of modules that hide 
implementation decisions from all 
other modules. Although this cannot 
always be carried out fully, the at- 
tempt to hide as much implementa- 
tion information as possible results in 
programs that are increasingly less 
sensitive to implementation changes. 

These modules are of a different 
sort from those previously discussed. 
They are instead groups of functions 
that provide a certain behavior when 
viewed from outside the module. In 
this way, the main program is provid- 
ed with a set of modules that appear 
as "black boxes" to each other: the 
modules (boxes) can operate knowing 
only what functions the other 
modules provide; ideally, they are 
totally independent of how another 
module accomplishes its objective. 

Nor are these modules necessarily 
used sequentially; in many cases, the 
main program uses several modules 
repeatedly to accomplish a given 
task. (This is the case with the 
DRAWCUBE2 example given in 
listing 2.) This switching among 
modules is a potential source for a 
severe decrease in program speed, 
especially if the program is large 
enough so that successive modules 
have to be swapped in and out of 
memory to be executed. However, 
this problem can usually be avoided 
by proper module design. 

In the case of the problem given 
here, program DRAWCUBE2 (see 
listing 2) is divided into three 
modules CREATEARRAY, which 
creates the appearance of an array 


CUBE (facenum, rownum, colnum) 
that allows other modules to access 
any unit of the cube; PROCESS- 
ARRAY, which manipulates the in- 
formation to be displayed; and 
DISPLAYARRAY, which displays 
the processed information. These are 
conceptual modules that are im- 
plemented by one or several pro- 
cedures and functions in this Pascal 
program. Table 2 lists and describes 
the modules and lists their component 
procedures and functions. 


Comparison of Algorithms 

The algorithm of DRAWCUBE2 is 
distinguished from that of 
DRAWCUBEI and the modular ap- 
proach discussed above in its use of 
transactions to separate the 
manipulation of the information to be 
displayed from the actual display of 
the same information. The subroutine 
GENERATETRANS generates trans- 
actions until it signals the end of the 
algorithm by setting the SITUATION 
flag to ALLDONE. A transaction is 
defined as a quartet of numbers 
(facenum, rownum, colnum, color- 
num), which is the minimal number 
that can completely describe an ar- 
bitrary unit for display by the 
DISPLAYARRAY module. 

Consider the "normal-array-with- 
flag" change listed in table 1. The 
DRAWCUBEI program would have 
to be changed in several places to ac- 
cept the new cube format. The 
hypothetical modular program (call it 
DRAWCUBEM, with modules 
READCUBE and DISPLAYCUBE) 
would have to change both its 
modules: the change to READCUBE 
follows from the fact that the input 
format has been changed; the change 
to DISPLAYCUBE results from the 
necessity of skipping over units that 
remain unchanged from the last 
display operation. (I use the word 
necessity because the only reason for 
storing the units with flags is to speed 
up the display process by discarding 
the transactions of unchanged units.) 

The information-hiding DRAW- 
CUBE2 program handles the display 
operation so that the main program 
does not have to change when the in- 
put is changed to include flagged 
data. It does this by burdening the 


Implementation 
Change 


1. Packed sparse 
Boolean array 


2. Cube stored оп 
disk 


3. Packed array 


Details 


The cube is represented as six strings of 54 bits each, 

one string for each color as given by a predefined sequence 
of colors, The 54 bits represent the 54 units (6 faces times 9 
units per face) that make up the cube. A 1 bit in the 54-bit 
substring represents the presence of the associated color on 
the corresponding unit of the cube, while a O represents its 
absence. This method occupies 324 bits or 40.5 bytes to 
represent the cube. 


The 54 bytes of the original 1-byte-per-unit method are 
stored in one sector of a floppy disk. 


The cube is represented in the original manner except that 
the color numbers of units are represented as 4-bit numbers 
and packed two to a byte. This method occupies 28 bytes to 
represent the cube. 


EMPLOYMENT 


OPPORTUNITIES 


SYSTEMS ENGINEERS 


Immediate Openings 


State of the art technology 
in commercial and military 
simulation is what Link Flight 
Simulation Division of the 
Singer Company is all about. 
Due to new contract awards, 
we have an immediate need 
for experienced design 
engineers with an EE degree 


4. Normal array This method assumes that the cube is already displayed and 2 plus years experience 
with flag on the video display. The top bit of a byte representing a unit in the following areas: 
can be 1 to represent the need of updating the unit or 0 B Computer Systems 
otherwise. This scheme might be used to decrease the time Realtime SW 
needed to display the new representation of the cube. Ш SW Configuration 
$. User viewpoint Before the cube is displayed, the user can specify one m wii on Desian 
modification of several rotations as multiples of a quarter turn around any P 9 


Ш Aircraft Accessory 
Systems 

B Tactics Engineers 

B Avionics Systems 

B Weapon Delivery 

Excellent salary and 
benefit plans. All positions 
are at our scenic upstate 
New York headquarters. 
Send your resume in confi- 
dence 1o or call: 
Robert Montgomery 


Dept. BY 
Link Filght Simulation Div. 


of the three axes of the cube. 


6. Printed output The cube is to be printed out in the “cross” format instead of 


being displayed on the video display. 


Т Perspective 
display 


The video display shows a perspective view that leaves 
three faces visible. Each unit may be represented by either its 
color number or a diamond shape of the appropriate color. 


Table 1: A list of possible implementation changes to the DRAWCUBE problem. 


Component FUGHT SIMULATION DIVISION Binghamton, NY 13902 
Functions and THE SINGE COMPANY a ӨҢ 
Module Procedures Purpose of Module 
CREATEARRAY INITARRAY Once this module has been executed, 


CUBE calls to CUBE give the impression to the 
calling module that the contents of the given 
cube are stored in a three-dimensional array 
CUBE (facenum, rownum, colnum). 


же 


For only... 


$1064 


PROCESSARRAY  INITGENERATE This module acts on the "array" CUBE 


GENERATETRANS to generate a series of transactions that, 
together, completely describe the cube to be 
displayed. " А 
— your recruitment ad in 
| INITPUT This module contains the necessary е z 
PUTTRANS subfunctions to ensure that the cube is this 4” space will reach 
FLUSHARRAY displayed properly. 300,000 qualified readers 


just like yourself. 

To place your ad call 212- 
997-2556, or send your copy 
to the address below. 


Table 2: Modules within program DRAWCUBE2, the Pascal procedures and func- 
tions that represent them, and their purposes. 


transaction-generating routine 
(GENERATETRANS) with the task 
of discarding units that do not need to 
be redisplayed. Although this change 
is one of repositioning, not simplify- 
ing, a design guided by information- 


hiding principles might indeed result 
in simplifying the process of program 
conversion if the overall program 
were big enough. In any case, the 
main program of DRAWCUBE2 
seems much more solid and un- 


BUTE 


P.O. BOX 900, NY 10020 
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Modules Needing to Be Changed (Y = yes, N = по) 


DRAWCUBEM DRAWCUBE2 
READ DISP CRTE PROC PUT 
Y N T N N 
Y N T N N 
Y N Y N N 
Y Y Y Y N 
N Y N Y N 
N Y N N Y 
N Y N N Y 


Implementation DRAWCUBE1 
Change Details Changed ОРОВ DRAW INIT 
1. Packed sparse input N N Y 
Boolean array 
2. Cube stored on disk input N N Y 
3. Packed array input N N Y 
4. Normal array with flag input and process N Y Y 
5. User-viewpoint modification process N N Y 
6. Printed output output Y Y Y 
7. Perspective display output Y Y Y 
Abbreviations: INIT 2 INITIALIZE UPDB = UPDATEBASE 


READ = READCUBE 
САТЕ = CREATEARRA Y 


DISP 2 DISPLAYCUBE 
PROC = PROCESSARRAY 


Table 3: A table of implementation changes and the modules affected by them. 


shakable than the corresponding 
main programs of DRAWCUBEI апа 
DRAWCUBEM. 

Table 3 further displays the merits 
of information hiding by listing the 
modules in the current program ver- 
sion that would have to be altered to 
accommodate the change specified in 
the first column. Study of the results 
for DRAWCUBEI (and reflection on 
the duties of each module within) 
point up the imbalance among the 
modules: modules INITIALIZE and 
UPDATEBASE deal only with the 


It's time to take a long, hard 
look at your business. 

Chances are, it's not running 
as productively as it could be. 

And the effects—lowered 
product quality, limited resources, 
a tighter profit squeeze—can be 
staggering. Not just for your busi- 
ness, but for our nation as a 
whole. 

There are no instant cures. 

Growth in your business— 
and in this nation—depends on 
working more productively than 
ever. And on getting more out of 
what you're already putting in. 
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output phase of the task, while 
module DRAWFACE incorporates 
aspects of the input, process, and out- 
put phases. This results in its being 
modified for every change listed. It is 
true that, in all versions of the 
DRAWCUBE problem, all the 
changes discussed in this article result 
in only one or two modules being 
changed; but in a more complex 
problem, several modules may share 
the lack of information hiding 
displayed here by module 
DRAWFACE, thus making the pro- 


MIND YOUR OWN BUSINESS. 


With careful planning and a 
sustained effort, you can improve 
the productivity of your opera- 
tions, the quality of your product, 
create better job satisfaction 
within your work force and out- 
perform your competition. 

To learn more, send for the 
American Productivity Center's 
free brochure, "A Productivity 
Program ... ог Productivity Improve- 
ment." It will tell you where to start. 

Don't put it off. 

Minding your own business 
is the best way to help the busi- 
ness of America. 


DRAW = DRAWFACE 
PUT = PUTARRAY 


cess of changing an existing program 
more difficult and unmanageable. 
Similar analysis of the two modules 
of DRAWCUBEM shows a cleaner 
separation of functions as a result of 
an emphasis on modularity. Module 
READCUBE is affected only by 
changes in the input format, while 
module DISPLA YCUBE is affected by 
changes in the process and output 
phases. The modules of DRAW- 
CUBE2, however, show the greatest 
separation; modules CREATE- 
ARRAY, PROCESSARRAY, and 


A public service of this publicotion, 
the Ad Council ond the 
Americon Productivity Center. 


| AMERICA. 
WE'VE GOTA JOB TO DO. 


Kathleen Sutton, American Productivity Center, 
123 N. Post Oak Lane, Houston, Texas 77024 


| Yes, | would like to improve my company’s | 
| productivity. Please send me о free copy of "A Pro- | 


ductivity Program ... or Productivity Improvement." 
NANMEL 2а 
ADDRESS 

CITY L— —B—ÉÓÉÉÉSTATE JIP 


PUTARRAY are affected only by 
changes in input, process, and output 
phases, respectively. 

Even though the differences be- 
tween the modular program, DRAW- 
CUBEM, and the information-hiding 
program, DRAWCUBE2, аге 
minimal, the latter has a noticeable 
edge in modularity in that all the pro- 
gram changes discussed in tables 1 
and 3 could be made without chang- 
ing the main program routine. This 
explains the use of empty modules 
like INITARRAY and FLUSHARRAY; 
in other versions of this program, 
these modules might perform some 
needed function. 

One final observation should be 
made about the difference in size of 
the program DRAWCUBEI (which is 
highly implementation-dependent) 
when compared to DRAWCUBE2 
(which is highly implementation- 
independent). The compactness of 
DRAWCUBEI is specifically due to 
its ability to take shortcuts because of 
its knowledge of the specific im- 
plementation details. Conversely, 
DRAWCUBE2 is longer because it 


aren't employed by Sony. 


Because we're making our vast library of train- 
ing videotapes available to you. The very tapes that 
teach our own engineering, service and sales personnel. 

The tapes cover the products and concepts of 
video and its related technologies. You can learn the 
basics of video recording. Color systems. 
Digital video and electronics. Television 


production. And more. 


Plus you can learn how to service 
cameras, V TR's, and other video products. 


As professionally as Sony does. 
The tapes are pro- 
duced entirely by 
Sony and contain „ 
up-to-the-minute | 
information. They ' 
communicate clear- 
ly and simply. And 
some of them are 
even programmed for 7 
interactive learning. 


Circle 388 on inquiry card. 


assumes no knowledge of these 
details and so must work harder to 
accomplish the same results. 

For example, consider the output 
sections of both programs. 
DRAWCUBEI must position the cur- 
sor only once every three units 
because it knows that the cursor will 
be in position for the next (sequential) 
unit on the same row. DRAWCUBE2, 
in assuming that the transactions 
might come in any order, must 
reposition the cursor for each unit. 


The Case for Information Hiding 

The advantages of information 
hiding include the increased separa- 
tion among modules and the in- 
creased ease of making large 
implementation-based changes to the 
program. Its disadvantages include 
the increased size and execution time 
of the resulting program. The follow- 
ing paragraphs describe several situa- 
tions that indicate the use of informa- 
tion hiding techniques: 


e You should use information 
hiding for large programs, especially 


those designed in an uncertain en- 
vironment, Examples of this are soft- 
ware designed before or during the 
choice of computer hardware and 
software that will be run on leased 
equipment, on several computer 
systems, or on equipment due to 
change. 

e Information hiding is also ap- 
propriate for programs that are likely 
to be maintained over an indefinite 
period of time, especially programs 
written for a business environment. 
For example, it makes more sense to 
use information hiding if you know 
that someone will probably be modi- 
fying the program five years from 
now; it makes less sense if the pro- 
gram will be written, used several 
times, then discarded. 

e Information hiding is useful if 
the amount of data being manipu- 
lated by the program might greatly 
increase in the future. Such an in- 
crease indicates the possibility of 
changing to another form of data 
storage, and such a change might be 
feasible only if the existing program 
has been designed to anticipate it. 


GET THE SAME VIDEO TRAINING 
THE PEOPLE AT SONY GET. 


Now you can be trained by Sony even if you 


And learning through video can be done at 


your own pace, in the convenience of your home, 


250 titles. In your c 


"465" 


shop or school. Reviewing is quick and easy. Апа 
the tapes are always available for reference. 

Send for your catalog, which lists more than 
hoice of 3/4” or 1/2” formats. 
Write Sony Video Products Com- 
pany, Tape Production Services, 
700 W. Artesia Boulevard, 

Compton, California 90220. 


Or call (213) 537-4300. 

Of course, there’s no 
obligation. Except the 
E. obligation you have to 
а yourself: to find out 

about the best train- 
ing available in 
one of the country's 
| fastest-growing, 
most lucrative fields. 


SONY. 


Video Communications 
Sony is a reg. trademark of Sony Corp. 
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8-100 Boards from S. C. Digital 


Ё { j "^1 т 
4 J 1 | 
ЕЗ i 
L4 
"ow HT EL 
۱ [A ] 
4 | 
I 
| 


FLOPPY DISK CONTROLLER 
features: Model FDC1 


€ Single or Double density, sides, in any combination of up 
to four 8” or 5.25" drives. € Digital phase locked loop. 
@ OMA data transfer with cross 64K boundaries, 248 
address, DMA arbitation. € Monitor/boot EPROM accomo- 
dating two different processors, @ CPM Bios programs. 
@ Serial port to 19.2K baud. 


7808 CPU BOARD 


features: Model 280 CPU 

e 2, 4 or 6 mhz clock. € 22 bit Address by Memory 
Mapping in 16K blocks. € 2 or 4Kbyte EPROM (not 
supplied) with Phantom generation. € Jump on Reset. ® 
Provision to run two different CPU's on the same bus, such 
as forth coming 8086. 


ШІ 


NEW 256K DYNAMIC RAM 


features: Model 256KZ 

ө 8/16B Data, 24B Address. ө Parity bit per Byte ® 
Transparent refresh ® Unlimited ОМА е 180nsec. Access 
time € Will run 8086, 8088, 68000 to mhz, 280, 28000 
to Gmhz without wait states. 


yew 


features: 
e 8/16B Data 248 Address € Disable in 2K increments € 
180пѕес Access Time (with 64KB) from address on, runs 
8086, 68000 to 1 Omhz, 280, 28000 to Bmhz without wait 
states @ Battery back up capable. 


64K STATIC RAM 
Model 64KS 


32K STATIC RAM ‘Uniselect: 4° 


features: Model 32KUSM 

e 8/16 bit data, 16/24 bit address. € Bank Select by SW 
selectable port, bit in 32K block. € Battery backup (battery 
not supplied) with power-fail detect/automatic Ram disable. 
@ Complete EPROM (2716) capability with wait states (up 
to 3), phantom responding or generating. 


All boards conform to IEEEG96/S 100 specifications, fully 
socketed, screened legends, masks, Gold contacts. Guaranteed 
One Full Year. 


New Price Effective February 1, 1983 
Pricas with 
$425 Monitor EPROM 
$349 Memory Mapping, mhz clock 
5795 256K8, Рау 
$425 64KB, CMOS 
$325 32KB, CMOS 
32KUSM-N 5189 по гат, по power fail 
3SPC $259 3 serial, | parallel, cassette 
280 monitor $55 2K in EPROM, source coda 
All Boards come assembled and tested. 
Call for current and package deal prices. 


Delivery is within 3 to 5 working days. MC, Visa or COD 
orders accepted. (Add $6 for COD orders) Illinois residents 
add 5%% sales tax. 


0.Е.М. & DEALER PRICING AVAILABLE 


S. C. DIGITAL 
Р.0. Box 906 
1240 М. Highland Ave., Suite #4 
Aurora, Illinois 60507 
Phone: (312) 897-7749 
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Conclusions 

Information hiding is a technique 
of program design that confines 
implementation-dependent details to 
as few modules as possible and 
organizes the modules to present a 
predefined appearance to all other 
modules. Because the implementation 
details are not visible to other 
modules, the program can be 
modified by changing only those 
modules that hide the pertinent 
details. 

Information hiding is most ap- 
propriate to large programs that are 
to be maintained over long periods of 
time, The advantage of flexibility in 
the face of unknown future changes is 
offset by the disadvantages of larger 
program size and longer execution 
time, but these disadvantages can be 
controlled given proper planning. 

Due to the necessary limitations in 
its size for tutorial purposes, the ex- 
ample given here does not correctly 
show the relative advantages and 
disadvantages of using information 
hiding; the advantages are more pro- 
nounced in a larger program (where a 
version of the program not using 
these techniques might be less recep- 


Listing 1: Program DRAWCUBEI. 


PROGRAM DRAWCUBEI; 


tive to implementation changes and 
where the increase in program size 
becomes proportionally smaller as 
the program size increases). 

The disadvantages of increased 
program size and execution times are 
minimized by the extremely low cost 
of computer memory and the increas- 
ingly faster computers currently be- 
ing manufactured. The most signifi- 
cant expense today is the time spent 
by the programmer in writing and, 
more important, maintaining a pro- 
gram. Any techniques (of which in- 
formation hiding is only one) that in- 
crease a programmer's productivity 
should be seriously considered. ш 
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{ The purpose of this program is to simulate 
an algorithm that draws onscreen the six 
faces of a 3 by 3 by 3 cube stored in memory. 
In this implementation, each 1 by 1 "unit" 
is represented as anumber from 1 through 6, 
and the cube is drawn on the screen as shown 


in figure 1. ) 


CONST RANK=3; 
МАХҒАСЕ5-6; 


ТҮРЕ  SCREENCONSTANTS-ARRAY[1..6] OF INTEGER; 


ONE TO MAXFACES-1..MAXFACES; 


ONE ТО RANK-1..RANK; 


VAR  BASEROW, BASECOLUMN, CURRENTFACE, 


CUBEBEGIN, MEMPOINTER: INTEGER; 


MEMORY: ARRAY[1..180] OF ONE TO MAXFACES; 


FACE ROW BEGIN, FACE COL, BEGIN: 


SCREENCONSTANTS ; 


Listing 1 continued: 
PROCEDURE SIMULATEMEMORY ; 


[ This procedure is included only for the 
purpose of simulating the computer memory 
used to store the characteristics of one 
or more cubes. Strictly speaking, this 
routine is not part of the DRAWCUBE 
algorithm. ] 


VAR I, J, SUBSC: INTEGER; 
BEGIN 


CUBEBEGIN: =19; 
MEMPOINTE R: =CUBEBEGIN; 


FOR I:-1 TO 20 DO 
FOR Ј:=1 TO 9 DO 
BEGIN 
SUBSC :»J-*9*( I-l); 
MEMORY[SUBSC]:=(I MOD 6)+1 
END; 


END ( SIMULATEMEMORY }; 


PROCEDURE INITIALIZE; 


{ FACE_ROW_BEGIN[N] and FACE_COL_BEGIN([N] 
give the row and column position of the 
cursor at the beginning of the Nth face. } 


BEGIN 


FACE ROW BEGIN[1]:23; FACE_COL_BEGIN[1] :=13; 


FACE ROW ВЕСІМ(21:-ҒАСЕ ROW BEGIN(1] + 5; 
FACE. ROW, BEGIN[3]:-FACE.ROW ВЕСІМІ11 + 5; 
FACE ROW BEGIN[4]:-FACE. ROW, BEGIN[1] + 5; 
FACE ROW, BEGIN(5]:-FACE ROW, BEGIN(1] + 5; 
FACE, ROW, BEGIN[6]:-FACE. ROW BEGIN[1] * 10; 


FACE COL BEGIN[2]:-FACE COL, BEGIN[1] - 8; 
FACE COL. BEGIN[3]:-FACE. COL. ВЕС̧ІМ[1]; 

FACE COL BEGIN[(4]:-FACE COL, ВЕСІМІ11 + 8; 
FACE, COL BEGIN[5]:-FACE COL, BEGIN(1] + 16; 
FACE COL BEGIN[6]:-FACE COL, ВЕСІМІ11 


END ( INITIALIZE }; 


PROCEDURE UPDATEBASE; 


( This procedure updates variables BASEROW 
and BASECOL to the correct values for the 
beginning of the next face. } 


BEGIN 
BASEROW : -PACEROWBEGIN[CURRENTFACE]; 
BASECOLUMN:-FACECOLBEGIN [CURRENTFACE]; 
END; 


PROCEDURE DRAWFACE; 


( This procedure draws one face (9 units) 
of a cube starting at the current cursor 
and BASEROW positions. } 


VAR CURRROW, CURRCOL:INTEGER; 


BEGIN 
FOR CURRROW:*1 TO 3 DO 
BEGIN 
BASEROW:-BASEROW-1; 
GOTOXY (BASECOLUMN, BASEROW); 


Listing 1 continued on page 450 


Could you pass 


this Red Cross 
swimming test? 


SWIM: 
]. Breaststroke — 100 Yds. 
2. Sidestroke — 100 Yds. 
3. Crawl stroke — 100 Yds. 
4. Back craw1—50 Yds. 
5. On back (legs only) — 50 Yds. 
6. Turns (on front, back, side). 
7. Surface dive — underwater swim — 20 Ft. 
8. Disrobe — float with clothes —5 mins. 
9. Long shallow dive. 
10. Running front dive. 
11. 10-minute swim. 


Anybody who’s takena Red Cross swim course knows 
how tough it can be. Theres a good reason. 

We believe drowning is a serious business. 

Last year alone, we taught 2,589,203 Americans not 
to drown—in the seven different swim courses we offer 
all across the country. (Incidentally, most of the teaching — 
as with almost everything American Red Cross does — 
is done by dedicated volunteers.) 

A good many of the youngsters not only are learning 
to keep themselves safe. Thousands upon thousands of 
them are learning to become lifesavers. 

And the life they save — may be your own. 


A Public Service of This Magazine & The Advertising Council A с 1 
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Listing 1 continued: 

FOR CURRCOL:=1 TO 3 DO 
BEGIN 
WRITE (MEMORY [MEMPOINTER] ); 
WRITE (' '); 
MEMPOINTER: =MEMPOINTER#+1; 
END; 

WRITELN; 


END; 


END { DRAWFACE }; 


BEGIN { MAIN PROGRAM } 


SIMULATEMEMORY ; 
INITIALIZE; 


FOR CURRENTFACE:=1 TO 6 DO 
BEGIN 
UPDATEBASE ; 
DRAWFACE; 
END; 


END { MAIN PROGRAM }. 


Listing 2: Program DRAWCUBE2. 


PROGRAM DRAWCUBE2; 

{ The purpose of this program is to simulate 
an algorithm that draws onscreen the six 
faces of a 3 by 3 by 3 cube stored.in memory. 
In this implementation, each 1 by 1 "unit" 
is represented as anumber from 1 through 6, 


and the cube is drawn on the screen as shown 
in figure 1. } 


CONST RANK-3; 
MAXFACES-6; 


TYPE  TYPESITN-(BEGINNING, NEXTCOL, NEXTROW, 
NEXTFACE, ALLDONE); 


SCREENCONSTANTS-ARRAY[1..6] OF INTEGER; 
ONE. ТО MAXFACES-1..MAXFACES; 
ONE TO RANK-1..RANK; 
VAR COLORNUM:ONE TO МАХҒАСЕ5; 
FACENUM :ONE TO MAXFACES; 
ROWNUM, COLNUM:ONE,,TO RANK; 
SITUATION: TYPESITN; 


FACE ROW BEGIN, FACE. COL, BEGIN: 
SCREENCONSTANTS; 
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Listing 2 continued: 


CUBEBEGIN : INTEGER; 


MEMORY : ARRAY[1..180] OF ONE_TO_MAXFACES; 


PROCEDURE SIMULATEMEMORY ; 

{ This procedure is included only for the 
purpose of simulating the computer memory 
used to store the characteristics of one 
or more cubes. Strictly speaking, this 
routine is not part of the DRAWCUBE 
algorithm. } 

VAR I, J, SUBSC: INTEGER; 

BEGIN 


СУВЕВЕСІМ:-19; 


FOR I:-1 TO 20 DO 
FOR Ј:=1 TO 9 DO 
BEGIN 
SUBSC:-J49*(I-1); 
MEMORY[SUBSC]:-(I MOD 6)+1 
END; 


END { SIMULATEMEMORY }; 


( -------- begin module CREATEARRAY -------- } 
PROCEDURE INITARRAY; 
BEGIN 


{ In this version, INITARRAY 
is empty. } 


END { INITARRAY }; 
FUNCTION CUBE (FACENUM, ROWNUM, COLNUM: INTEGER) 
: INTEGER; 

( This function returns the value of the unit 
that is in face FACENUM, row ROWNUM, and 
column COLNUM of the current cube as defined 
by the pointer CUBEBEGIN. |) 

VAR UNITS_IN_FACE: INTEGER; 

UNITS IN ROW : INTEGER; 
CURRENTUNIT: INTEGER; 


BEGIN 


UNITS IN FACE:-RANK*RANK; 
UNITS IN ROW :=RANK; 


CURRENTUNIT : =CUBEBEGIN 
+ (FACENUM-1) * UNITS_IN_FACE 
+ (ROWNUM -1) * UNITS_IN_ROW 
+ (COLNUM -1); 

CUBE ; -MEMORY [CURRENTUNIT] 


END ( CUBE }; 


PROCEDURE INITGENERATE; 


( This procedure must be executed once 
before GENERATETRANS is valid. ) 


BEGIN 


Listing 2 continued on page 452 


Circle 54 on inquiry card. 


| “PCA 
arr | Powerline 
- ` Controller 


Puts Bidirectional A.C. 


carrier communications 
in your APPLE Il 


- Operates up to 256 Leviton/ 
BSR remote control devices 

= Receives input communica- 
tions from Leviton/BSR 
transmitters 

» On board real time clock 

» Worldwide compatibility 
(50/60 Hz) 

. Easy installation and 
operation ; 


PC-1 is available for $285.00 
Dealer inquiries invited. . 
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Thump indexed $14.95 
Deluxe edition $15.95 
Piain edge $13.95 


Now at your bookstore a RANDOM HOUSE 


Publishers of The Random House Dictionary 
of the English Language, Unabridged Edition 


Best Price % Good Quality • Swift Delivery * Export 


IBM PC 
integral Dea System $ 


COMPUTER PRINTER 


Шарана p 


ТбОА, BEK, 480 x192. .......2%49 


“Multiuser Business/Engineer* 
CROMEMCO Best Price Anywhere 
CS1 5'4'^floppy, 280,..........3,196 
CS1H W/5 MB hard disk. ......... 5,596 
С5102Е 256K RAM, 68000 & 780 
two 5%" floppy...........4,996 
no error согесїоп..,,. +. -. . 3,996 Ti 810 Superb " 


SUERTE БЕР82 OKIDATA  MICROLINE 84 parallel. , . . . . 
two 8” Норру.........-. PRINTEK 920 340срв, 144х144....... 


C10 64K, 12” monitor EPSON FX new product 
ZBOA, keyboard 


full line оғсагдв.............САШ 
310 monitor............4-+189 
Місгоргіѕт 480.............525 
LK TC TYPE ROV E 


3550 letter qualty..........1,948 
C. ITOH, F10 40 сра.,....... "PETER 1,348 


Microsoft 128K RAM 

EASY WRITER Il ІМ5,,;.,........ 

CP AIDS МәѕїегТах. ......... 

LEGAL TIMEKEEPING 5ТАН.,..,.,.,,.4...-..725 

Digital Research Равса|МТ--В86,,,,,....,....310 
Concurrent CP/M 86.,,,,,....299 

Peachtree бї, ARAP ips ace n ас. Д) 

Structured Systems Accounting. ,....... aa. 700 


MICROPRISM 75 cpa excellent prini/110 cps 
B4 x B4 graphic, RS232/perallel 
ріп friction feed. ...... 


PRISM BO 


LHW BO | 


Le ee ee а 


200 cps, 80 col... 
wigraphics 84 x84 , . 
200 cps, 132col..... 
wigraphics 84 x84, 
graphic, color, friction. 


PRISM 132 


CS1D2 
С5305Е 
-.7,996 


*Letter Quelity* 
Starwriter F-10 40 cps..... 
7710, 7730 
7720 КЕН E EE E TE TOI T 
3510. V^ RES R*ERÉERBASR! 
3530 (peer E tree ъй ч 
QUME, DIABLO, BROTHER. TET TTT ETS 


* Prafessional/Word Process * C.ITOH 
ZENITH Z90-BO, 6АК.,,,.........2.050 NEC 
NORTH HORIZON, 1 
STAR quad drive, HD5... 
ADVANTAGE, 2 
quad drives, 64К...........2,999 


DIGITIZER/PLOTTER 
HOUSTON INSTRUMENT ОМР29......,....САЦ 
HI PAD DIGITIZER DT-11 11" x11".2.... 
AMDEK AMPLOT 11" x14" 


CROMEMCO 64K, 12” monitor, 390K 
clo floppy, letter quality printer, 
CP/M type O.S. + word processing 
+ spreadsheet 


Zenith 16-Bit 

Z-110 dual drives, 128K RAM color board, 

225 x640 graphic, IBM PC 

compatible. ..... 
2УМ-134 superb color monitor. ... 

* 16-bit CPU” 

5150 WS 1-user.,,.,.......9,100 
256K RAM, 10MB hard disk, 
960K8 floppy CRT, OS + 1 language 
5150-3 WS 3-users. . ¦ 
same as 5150 WS 
5150-6 WS 6-users 
512K RAM same as S150 WS 
Graphics 300x400.,........900 
68000, 512K RAM, 20MB hard disk, 
IBM floppy, UNIX, S100 14,500 


WICAT 


*68000* 


SOFTWARE 


dBASE 1! Ashton-Tate database........ 
CONDOR І.......-...ы4...а.ша:.....- 
MICROSOFT BASIC ВО... „ан... 
Micro Pro МОВОЅТАВЋ. „ьа зь ььвака я - 
Digital Research CPM 2.2. „ль 5222s 

Accounting Plus System Plus. „(х.е euo. 


Circle 94 on inquiry card. 


TERMINAL 
229 тта warmina. ........--870 
ZT w/modenypiecam. ....... 880 
ESPRIT И.,.,............,..888 


eee hd hh pd d mt da -.788-: 


DMS А..:................ DER 
31-10. ouvre ++»... ТТВ 
TELEVIDEO 
VISUAL 


MONITOR 

12” шевп.; ... ^». ....114 
COLOR IV 720 х400.,,.....1,050 
COLOR |І RGB 13%.,,;.......725 
СОГОВ113%.,,,...... eee, 340 
300 G 12” green. spao: ....169 
SANYO 13" 
NEC 12" green 

1203 RGB-.sasespaan 
Electrohome RGB 5В0 х235.,..,.... 


ZENITH 
AMDEK 


= MODEM 
D.C. Hayes Smartmodem 300 baud . 
300/1200 baud. ...,, 
Novadon САТ 300 baud... ... 
1200 baud... LM NNI 
Smt Cat 103/232. ^o. hd eed , CALL, 


DISK DRIVE 
ТМ 100-2 54" DD, DS. ,......260 


MITSUBISHI 8'' 

DS, 00, Ошта & Shugirt сотуна 
М2884-63 burg deu... ne Lee. "Tov +410 

8” үмөт 2 Mitsubishl bere drives, 
cabinet wipuver supply fen. ....... » 1088 
assembled subsystem. „1... s...» ..... 1,130 
ا‎ dU 


Y e 
signal e o uv xx wie: reir. 


Tandon 


CALL (212) 937-6363 


free catalogue 


Prices subject to change, American Express, Visa/ 
Mastercard add 3%. F.O.B. point of shipment. 20%-ге- 
stocking fee for returned merchandise. Personal checks 
take 3 weeks to clear. COD on certified check only, М.Ү. 
residents add sales tax. Manufacturers’ warranty only. 
International customers, please confirm price before 
order. Accept P.O. from Fortune 500 & schools. 


TELEX: 
429418 
CSTNY 


Computer Channel 
21-55 44th Road 
Long Island City, МҮ 11101 


omnouter( AGAAG 
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` Listing 2 continued: 


SITUATION: =BEGINNING 


END { INITGENERATE }; 


PROCEDURE GENERATETRANS ; 


( This procedure generates one 4-tuple 
(facenum, rownum, colnum, colornum) 
to be processed by PUTTRANS. } 


BEGIN 
IF (SITUATION <> BEGINNING) THEN 
BEGIN | 
IF (COLNUM < RANK) THEN SITUATION:=NEXTCOL; 


IF (COLNUM >= RANK) AND 
SITUATION : =NEXTROW; 


(ROWNUM « RANK) THEN 


IF (COLNUM >= RANK) AND 
AND (FACENUM < MAXPACES) 
SITUATION:zNEXTFACE; 


(ROWNUM >= RANK) 
THEN 


IF (COLNUM >= RANK) AND 
AND (FACENUM >= MAXFACES) 
SITUATION : =ALLDONE 


(ROWNUM >= RANK) 
THEN 


Listing 2 continued: 


NEXTCOL : COLNUM:=COLNUM + 1; 
NEXTROW : BEGIN 
COLNUM:=1; 
ROWNUM :=ROWNUM + 1 
END; 


NEXTFACE : BEGIN 
COLNUM: 71; 
ROWNUM: =1 ; 
FACENUM:=FACENUM + 1 
END; 
ALLDONE. ( DO NOTHING } 
END ( CASE ); 


COLORNUM:-CUBE(FACENUM, ROWNUM, COLNUM) 
END ( GENERATETRANS }; 


( -------- begin module DISPLAYARRAY ------- } 


END; 


CASE SITUATION OF 


BEGINNING: BEGIN 


FACENUM:-71; 
ROWNUM :=1; 
COLNUM :-1; 


SITUATION:-NEXTCOL 


END; 


PROCEDURE INITPUT; 


{ This module initializes the two arrays 
FACE_ROW_BEGIN and FACE_COL_BEGIN, which 
are used to simplify cursor position 
calculations within PUTTRANS. J} 


BEGIN 


FACE ROW BEGIN[1]:-3; FACE_COL_BEGIN[1]:=13; 


8 and/or 16 Bits. 


A Full Service CompuPro System Center is much more than a computer store: Itis the first place to 
look for business, scientific and industrial computing solutions. When you're ready for professional level, 
state-of-the-art microcomputing, turn to the professionals listed below . . . they're ready for you. 


ARIZONA 


S-100 

14425 N. 79th St. #B 
Scottsdale, AZ 85260 
(602) 991-7870 


CALIFORNIA 


Computer Center, Inc. 
1514 University Ave. 
Berkeley, CA 94703 
(415) 845-6366 


Mentzer Computer Systems 
1441 Rollins Rd. 

Burlingame, CA 94010 

(415) 340-9363 


Logic Systems 

5830 Jameson Ct. 
Carmichael, CA 95608 
(916) 971-3133 
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Priority 1 

9161 Deering Ave. 
Chatsworth, CA 9131 1 
(213) 709-5464 


Byte Shop of Hayward 
1122 B St. 

Hayward, CA 94541 
(415) 886-4732 


American Computers & Eng- 


2001 S. Barrington Ave. #204 
Los Angeles, CA 90025 
(213) 477-6751 


Gifford Computers 
2323 Corinth Ave. 

Los Angeles, CA 90064 
(213) 477-3921 


ACC 

833 Steirlin Rd. $B110 
Mountain View, CA 94043 
(415) 969-4969 


Computer Center, Inc. 
2100 Broadway St. 
Oakland, CA 94612 
(415) 839-3230 


System Interface Consultants 
17440 Revello Dr. 

Pacific Palisades, CA 90272 
(213) 454-2100 


Advanced Information Mgmt. 
145 Kentucky St. 

Pelaluma, CA 94952 

(707) 763-7283 


Best Computer Stores 
5516 Springdale Ave. 
Pleasanton, CA 94566 
(415) 463-2233 


Gifford Computers 

230 California St. $207 
San Francisco, CA 94104 
(415) 391-4570 


Gifford Computers 
1922 Republic Ave. 
San Leandro, CA 94577 
(415) 895-0798 


Computer House 
501 B St. 

San Rafael, CA 94901 
(415) 453-0865 


Data Bank 

629 State St. 

Santa Barbdra, CA 93101 
(805) 962-8489 


Data Bank 

600 S. Broadway 
Santa Maria, CA 93456 
(805) 922-1333 


Matrix Computers 
720 Mendocino Ave. 
Santa Rosa, CA 95401 
(707) 542-0571 


Listing 2 continued: 


ҒАСЕ КОМ ВЕСІМ(2|:-ҒАСЕ КОМ ВЕСІМ(1) 
FACE ROW, BEGIN[3]:-FACE ROW BEGIN[1] 
FACE ROW БЕСІМ(4|:-ҒАСЕ ROW BEGIN[1] 
FACE, ROW ВЕСІМ(5|:-ҒАСЕ ROW BEGIN[1] 
PACE КОМ ВЕСІМ(6|:-ҒАСЕ ROW, BEGIN[1] 


ҒАСЕ COL BEGIN[2]:-FACE COL BEGIN[1] 

FACE COL ВЕСІМ[3]:=РАСЕ COL ВЕСІМ[1]; 
ҒАСЕ COL BEGIN[4]:-FACE COL BEGIN[1] + 8; 

FACE COL BEGIN[5]:-FACE COL BEGIN[1] + 16; 
FACE, COL BEGIN[6]:-FACE COL ВЕСІМ(11; 


END ( INITPUT }; 


PROCEDURE PUTTRANS( FACENUM, ROWNUM, 


Listing 2 continued: 


1 : i PROCEDURE FLUSHARRAY; 

+ Bh Ы қ Е : 

45 ( This routine is used to trigger stored 
Ф y results to be output (in versions that 


cannot completely process a transaction 
within PUTTRANS). } 


BEGIN 
( In this version, PLUSHARRAY 
is empty. ) 
END ( FLUSHARRAY }; 


begin main program -------- } 


BEGIN { MAIN PROGRAM } 


COLNUM, COLORNUM: INTEGER); 


SIMULATEMEMORY ; 


(| This procedure puts one transaction to the 


output device. ] 


VAR 


BEGIN 


CURR_ROW_LOCATION : INTEGER; 
CURR, COL LOCATION:INTEGER; 


INITARRAY; 
INITGENERATE; 
INITPUT; 


WHILE SITUATION <> ALLDONE DO 


СОКА ROW LOCATION:-FACE ROW BEGIN[FACENUM] 


CURR COL, LOCATION:zFACE COL BEGIN(FACENUM] 


GOTOXY( CURR COL, LOCATION, CURR, ROW, LOCATION ); 


* (ROWNUM - 1); BEGIN 
GENERATETRANS; 
+ 2 © (COBENUM — 1); PUTTRANS (FACENUM, ROWNUM, COLNUM, 
COLORNUM ) 
END; 
FLUSHARRAY 


WRITELN( COLORNUM ) 


END ( PUTTRANS }; 


END ( MAIN PROGRAM }. 


Spoken Here... 


MASSACHUSETTS 


New England Electronic Exch. 
138 Arlington St. 
Boston, MA 02116 


Pragmatic Designs, Inc. 
950 Benicia Ave. 
Sunnyvale, CA 94086 
(408) 736-8670 


FLORIDA 


Micro Computer Technology 
1549 W. Brandon Blvd. 
Brandon, FL 33511 

(813) 685-7659 


HAWAII 


Capacity Plus Computers 
250 Alamaha St. N14 
Kahului Maui, H1 96732 
(808) 877-3496 


ILLINOIS 


Computers Plus 
201 N. Main St. 
Athens, IL 62613 
(217) 636-8491 


MARYLAND 


JR Systems 

8227 Woodmont Ave. #200 
Bethesda, MD 20014 

(301) 657-3598 


RHODE ISLAND CANADA 


Key Micro Systems 
1606 Nooseneck 
Coventry, В! 02816 


3258 Beta Ave. 
Burnaby, British Columbia V5C 4К4 


(617) 491-3000 (401) 828-7270 (604)299-3747 ` 
Key Micro Systems 
822 Boylston St. WISCONSIN UNITED KINGDOM 


Chestnut Hill, MA 02167 
(617) 738-7306 


NEW YORK 


John D. Owens Associates, Inc. 
12 Schubert St. 

Staten Island, NY 10305 

(212) 448-6283 


OKLAHOMA 


Gifford Computers 

6161 N. May #177 
Oklahoma City, OK 73112 
(405) 840-1175 


OREGON 


Microwest Computer Products 
811 E. Burnside #117 

Portland, OR 97214 

(503) 238-6274 


Byte Shop of Milwaukee 
4840 S. 76th St. 
Greenfield, Wi 53220 
(414) 281-7004 


Comcen Technology Ltd. 
45/46 Wychtree St., Morriston 
Swansea SA6 8EX 

(0792) 796000 


ompuPro 


CompuPro, a Godbout Company, 
Box 2355, Oakland Airport, CA. 94614. 
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IF YOU KNOW WHAT YOU WANT... 


CONDOR 3 
$488 


EDIX/WORDIX 
$149 (ea.) 


Personal Data Base $93 


CROSSTALK 

IBM PC* 
Advanced Operating List Now 
Systems 
The Programmer ...... 200 150 
American Training Inter- 

nationai. Inc. 
ATI-Power for PC 

DU —HHáá— . "5 86 
Applied Software Tech- 

nology 
Versaform ..,......... 389 288 
Ashton-Tate 
dBase ll ......... .. [4] 700 425 


Aspen Soltware 
Grammatik „аке 
Proofreader .,......4-.. 
Byrom Soltware 

BSTAM (Micro lo micro 


75 56 
50 38 


COMM.) ,,,,„,,„ sasos 200 149 
BSTMS (Micro to main- 

frame comm.) ....... 200 149 
Comshare 
Master Planner ........ 325 253 


Condor Computer Corp, 
Condor 1 ,,.,.,......, 195 147 
Condor 3 .,........... 650 488 
Continental Software 
Home Accountant 

RUS ень ДАШ. We 
151 Class Mail ......... 125 98 
CP Aids 
Master Тах а.г. 1695 1371 
Standard Тах ......... 595 446 
DataMost 
Write ON „зашел 130 94 
Real Estate Investment 

РОШаП „а.о рое. ғ 95 
Denver Software 
EASy (Executive Acctg. 

SYSTEM (eee 750 562 
Dictronics 
Random House Elec- 

tronic Thesaurus ,,,. 150 113 


Digital Research 
CBASIC 8B = „ооох 200 150 
CIS COBOL 86 ., ..... 800 600 
Concurrent CP/M-86 ,,, 350 294 
Level 2 COBOL 86 ...... 16001200 
Pascal MT+86/w SSP ,. 600 468 
(oo — WU 28 
SFPD .,1,4.....--... 40 10 
Eagle Software 

Money Decisions ..... 


Emerging Technology 
НЕ A-m es, - 0 


199 149 


a 195 149 
EZ Tax 
AL „ааа 00 55 
Howard 
Real Estate Analyzer 

re: onm 250 187 


Tax Preparer 1983 ..... 250 187 
Innovative Software А 
X pt 
FastGraphs ....,.... 
intellect Assoc. 

BETEN ccveenemiadena СШ.) 
WindOW cacccecseseves 150 ИВ 
ISA (see Sorcim] 

ISM 

MatheMagic .......... 100 75 
бгарһтад!с „алһа 90 65 
Combo Pack ....,..... 160 120 


. 495 357 
. 295 221 


dBASE Corner 


SUPERCALC 
$185 


EASYWRITER II 
$259 


IUS 
Easy Speller ,,,,.... 125 94 
i: 21g; ааа 400 281 


Easywriler || ,,........ 350 259 
Easy Planner ,... .... 250 188 


AR/AP/GL (ea) ........ 600 450 
Financial Management 

о voor 1495 1121 
Lexisolt 


Spellbinder ,,......... 495 281 

Lileboat 

Lattice C Compiler 

Lifetree 

Volkswriter ,....... ., 195 147 

Lightning 

Master type „,,....... 

Lotus 

1-2-3 RI PRO PBR ак 495 371 

Mark ol the Unicorn 

1 Е ee eee 

Final WOM ааг, 

Metasolt 

Benchmark Word 
Processor" .,....... 500 367 

Benchmark Mail list ,, 175 154 

Microlocus 

CIS COBOL 8086 ....,„, 850 697 


Micro Lab 
The Tax Manager 
MicroPro 
Intostar aaa . [5] 495 327 
Report Star ates. 350 231 
Wordstar ......... [4] 495 327 
OE гьава «n 250 165 
Mailmerge ....-.»..-». 290 165 
Word star/ 

Mailmerge ,.,.... [4] 426 
Microsolt 
Flight Simulator .,.,... 50 38 


North American Business 
Systems 

The Answer . ......,.. 

Northwest Analytical 

Statpak ылАльмкөзәЖе«ғьяа 495 369 

DASIS 


„+++ 900 45 


50 38 


175 153 
300 223 


окне» om 


250 188 


Тһе Word Plus ...... 150 112 
Organic Soliware 
Datebook ..,.,.....».». 999 331 


Milestone (128K) ...... 395 331 
Textwriter lil (Text 
formatter) .....,..., 125 9 
PBL Corporation 
Personal Investor 
DEBET seas es 
Peachtree 
Series 4 Peachpak 
(GL/AR/AP) ..... [5] 595 359 
Ryan-McFarland 
RM/COBOL 
ә Full Dev. System ..,.. 950 713 
e Runtime only ..,, ... 250 188 
Scripps Data 
Job Cost Systems ..... 495 371 
Select Information Systems 
Select with SuperSpell 


. M5 105 


(Word Proc.) „е а. 595 369 
Sorcim (see also ISA} 
Spellguard ..... ы 48 MB 


ӘШретеіс ic.» 249. 109 
Superwriter .,,,....... 395 296 
Southeastern 
Data Capture ........ 120 90 
Star 
Legal Timekeeping, 

Billing, & Accts ..... 950 771 


e dBASE II (relational DBMS) ... $425 
e Quickcode (program 

generator) ...2.............. 9195 
* dUTIL (programmer's 


utilities) яаая еее оя ae ваа веч й 


$59 


e ABSTAT (statistics package) ..; $359 
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° PFS $99 


MULTIPLAN 
$179 


Structured Systems 
GL. AR. AP, Payroll. 
Inventory. OE (ea.) ...1250 790 


Analyst ...... Hiv: Ж. WD 
Letteright ....... swag 200 150 
NAD ...... — ИШ) Ө 
OSONT „ессе. WO 78 
Super soit 

Optimizer ,,......,.... 200 149 
Personal Data Base .... 125 93 


Synergistic 
Data Reporter ......... 250 188 
Versa Computing 
Graphics Hardcopy 

System .........-.. 29 19 
VisiCorp 
VisiCalc (256K) ,,,..... 250 169 
Desktop Plan! — ...... 300 229 
VisiTrend/Plot ........ 300 215 
bus a E E T TT TE 250 189 
rl asec sen ss. 0 229 
Visischedule ,.,....... 300 234 
Business Forecasting 


Models ............. 100 78 
Woolf Soltware Systems 
Move lt ......4--:---. 190 99 
IBM PC* HARDWARE 
Kraft List Now 
ШӘУЕШЕК сеоска» 70 %2 
Microsalt 
RAM Card 64K ,,...... 350 253 
RAM Card 128K ....... 525 381 
RAM Card 192K ,...,, 700 508 


RAM Card 256K ,,,.... 875 634 
QUADRAM 

Ouadboard 64K ..,..,,, 595 428 
ie aC ore .. 995 670 
Tech Designs 


Адат & Eve Paddles ... 40 15 
TG Products 
Шоу Шсі-.,.......... "e 48 
Versa Computing 
VersaWriter Graphics 
NEL йе» када 299 249 

CP/M* 8" 

Other CP/M lormats are 

generaily the same price, 

but please cali to confirm. 


Adventure Internatienal 

Adventures (81-12) ..... 129 97 

American Training Inter- 
national. Inc. 

ATl-Power lor CP/M . ,. 

Anderson-Bell 

ПЕАТ es es 359 

Artificial Intelligence 


75 М 


(Requires CBASIC 2) 

ШЕШЕЙ qefes gates 995 749 
Dental .,,...... — 995 749 
Ashton Tate 

dBase ll „,......... [4] 700 425 
Aspen Software 

Grammatik ,.......... 75 56 
Proofreader.,. . .. .. 50 38 
Balcones 


The Boss: Financial Ac- 

counting System ,,..24951496 
Byrom Software 
BSTAM (Micro to 

micro comm.) . ..,... 200 144 
BSTMS (Micro to 

mainframe comm.) ... 200 144 
Caxton 
CardDOR „альта 245 177 
Centa Systems 
CP/M Northstar 

(Horizon only) ...... 179 150 
CP/M Micropolis ..... 189 156 
Computer Control 
FABS (B- TREE file 

ACCESS) ,,,.......».. 195 146 
Ultrasort Il ........... 195 146 


e PFS Report $79 


WORD HANDLER 


$145 


DB MASTER 
$148 


Computer Development, Inc. 
oo Een AMEN . 495 356 
Comshare Target Solt ware 
Plannercalc . ........, 50 38 
Masterplanner . . .,.. 325 263 
Condor Computer Corp. 
Condor? ,,.,,,....... 195 47 
Condor3 ......... +», 650 488 
Data Base Solutions 
dNAMES suner euso 129 
Designer Soltware 
| (ee ra 
Digital Research 
Access Manager .,..., 300 225 
MAC (macro as- 
semblen ies 
SID (symbolic debugger 
ТОГ 9000) — 12 8 
ДО. ае eee MEM 
CBASIC (language) .... 150 94 
c -e——— ЭА” 
GIS COBOL . „аиа 800 595 
Display Manager , .,., 400 295 
Pascal Mt+ w/SPP ..,.. 500 395 
OJR Associates 
FMS 80 !'os.s3ukte*4-k4k4 ks A ee ae 995 625 
EMS 80-1 еә» кэз ы» "UD 310 
FMB 80-8 ,,,.......... 495 312 
Ecosolt 
MicroStat (stat 
package) . .. 


425 319 


90 75 


.-.. 295 248 


Epic Computer Corp. 
$ирегуу? A—— 94 
Faircom 
MICRO B+ (Keyed file 
accessing) 
For CBASIC 2 ..... 22.00 211 


For MBASIC. COBOL. 

Р| 1/80. FORTRAN. 

Pascal МТ+, CB 80 ,,, 260 211 
Fox and Geller 
dGRAPH ,.,........... 295 195 
Quickscreen ......... . M9 125 
Quickcode .,.<....+.. 295 195 
dUTIL фото тичо > 4849 99 59 
FY| 
SUPETING .,,--“-»Г.... 190 128 
Infocom 
Deadline Am 
Zork І. Ii, Ill (ea.) ...... 
Star Cross .... 
ISA [See Sorcim] 
ISM 
Mathemagic ,......... 
Ithaca intersystems 
Pascal ..‚..‚,.„„,„„ 490 375 
Pascal BZ (64K) ,,,.... 450 375 
Pascal Z and BZ ....... 650 542 
Lexisoft 
Spellbinder ,,.,....... 495 281 
Lileboat 
[Маке Пс, „еа қ 
Mark olthe Unicorn 
Mince (text editor) «+++, 200 136 
Final Word 300 229 


Micro Pra 
Infóstar ,.......... [9] 495. 397 
Report Star ,.,..,.,..» 350 231 


60 43 
50 38 
50 38 


і һо и а Ф 


99 72 


275 215 


кавцееовьтт»е 


Wordstar .......... [4] 495 327 
MailMerge ,.......-... 250 165 
Wordstar/MailMerge ... 426 
Spellstar .......... [4] 250 165 
Wordstar/Spell- 

o MM [4] 695 426 


Word/Spell/Mail ... [4] 845 558 
Calestal ccsescaccss.. МӘ 9б 


ccc o — 299 198 
MicroSoft 
BASIC EO .,,.....-..,, aD 282 


BASIC Compiler .... 395 284 
FORTRAN 80 .......... 500 360 
COBOL BO cues assy 722 540 
МАСН080,,........ 200 156 
cp — АШ 280 
н Math/u Simp ....... 250 194 
p МӨРІ, Star ..,...... 200 156 


VISICALC 
$169 


e PFS Graph $99 


FINAL WORD 
$223 


М-БӨП „оь 199 191 


"ul M— Cro 179 
Microstut 

CrossTalk ,... ... +s.. 199 9 
Northwest Analytical 

Statpak ...... arenas)» 495 369 
DASIS 

The Word Plus ...... 150 112 


Organic Software 
Qatebook т.ж». eee heen 295 229 
Milestone ,,.......... 295 229 
Peachtree 
Series 4 Peach Pak 

(GL.AR.AP) ..,,..,-. 295 359 
Pickles and Trout 


CP/M TRS 80 Mod I| ... 185 169 
Quality Software 
GBS-DB Apple Dev. 

Program ...,..-.--, 89D 505 


Relational Systems. int. 

Personal Pearl ...... . 295 184 
Select Inlormation Systems 
Select wilh Super- 

Spell e —À 
Soilware Dimensions 
Accounting Plus'" 

GL. AR. AP. Inv each .... 402 
ІЛ ааа 1435 
Sorcim 

Pascal/M (780 or 

8080) ,,............ “55-284 
Pascal/M (8086. 

8088) ,........».... 495 356 
АСТ 80 (280, 8080. 

no (as 
АСТ 65 (6502) 2......, 175 126 
ACT 68 (6800) ......... 175 126 
АСТ 69 (6809) ........ 75 126 
ACT 86/88 (8086. 

8088) aaa М0 М9 
TRANSIOG ,,..-----... Ёз 2) 


595 369 


Spellguard ,...,,,.... 195 146 
qe A иш» ашы» 295 185 
Superwriter ,.,........ 395 249 
Super soít 

C Compiler ........... 250 188 


Ada Compiler .......,, 300 225 
Systems Plus (see 

Soltware Dim.] 

Wooll Software Systems 

Move it 


$»2698*4»*925549929 66 


WE'LL MATCH ANY 
ADVERTISED PRICE 


HARDWARE 


List Now 
... [6] 2495 1895 


Corona 
5MB Hard Disk 
Daisywriter 
Printer ...... ...[10] 1395 1235 
Hayes Microcomputer 
Products 
Datacom Pascal 
Package ............ 
Hayes Stack Chrono- 
graph (RS-232) ... [4] 249 199 
Hayes Stack Smart- 
Modem (RS-232) 
300 Baud ........ [4] 279 209 
Hayes Stack Smart- 
Modem (RS-232) 


1200 Baud ....... [4] 699 509 
NEC 
12" Green Hi-Res 

Ет” ewe [10] 285 167 
7710 Printer ..... [10] 3085 2295 


3530 Printer ..... [10] 2290 1735 


8023 Printer ..... [10] 795 520 
Novation 
J-Cat ..... oan... [4] M9 119 
Smart-Cat 103 ...... [4] 259 207 
Smart-Cat 

1030912 ......... [4] 595 476 


APPLE* BUSINESS 

Applied Software List Now 
Technology 

Versa Form: 


VS-1Applel1l/64K ...... 389 249 
VH-1 (Corvus) Ce +» 495 360 
VP-1 Versaform Pascal? 

Interface ........... 245 180 
ARTSCI (Soflape) 
Magic Window lI 

(40/70/80) ,,.,...... 150 109 
Magic Window ........ 100 75 
Magic Mailer ,,,...... 70 49 
Magic Words ........ 70 49 
Magic Раск Combo 


(Contains all 3) ...... 225 156 
Ashton- Tate 
dBaseltT ......... (4] 700 425 


Avant-Garde Creations 
Ultra Piot/D.I.F./Data 
ТТТ Ni 
Beagle Brothers 
Alpha РІрР,.,,.--..--.. 40 28 
DOS BOSS сатыға. A 
ШІСІ у РР QU 22 
Apple Mechanic ....... 30 22 
Broderbund Soltware 
General Ledger 
(with A/P) „а. 495 305 
PAV saa fares acco ese, OAS 
Commsoft 
Roots/M f ....... .... 195 140 
Computer Station 
Combined Enhanced 
Graphics Software ... 55 40 
Station Master ,,..... 175 136 
Comshare Target Software 
Target PlannerCalct .,. 99 74 
Image Maker ,,......, 175 126 


Continental 
Home Accountant ,,,.. 75 52 
ist Class Mail ..,...... 75 54 


CPA BI — SL oue 290 159 
CPA #2 — AR Pete TES 250 159 
CPA #3 — AP ,,...,... 250 159 
CPA #4 — PR .......... 290 159 
РРР у [51000 609 


CPA #5 — Property 
Management ........ 495 352 
Crane Software 


Menu Generator ..... .. 40 29 
Creative Curriculum, Inc. 
Speed Reading 

Courseware ,...., , 99 75 


Dakin 5/Level 10 
Depreciation Planner .,, 395 299 
Budget Planner ...... a. 150 2 
Business Bookkeeping 

System ,.,,........ 395 299 


Datamost 
Write On ll ,,,,..... .. 130 90 
Real Estate Analysis 

Program „,,....... . 130 90 
Tax Beater ,,,......... 180 9 
Datasolt, Inc. 
Micropainter (48K) ..... 35 25 
BASIC Compiler 

to wae e, Т. ДӘ 
LISP Interpreter ....,.. 125 94 
Decision Support 
The Accountant ,,,..., 129 97 
Accountant with 

DIC ........4..., 149 107 
Delta Software 
Bookkeeper Master 

POGAM _„,......,„. W 8 
Bookkeeper Check 

WHIP 222.52... NP CTS 
Denver Software 


Eduware 

Compu-Read .......... 30 
РЕСОРИ: геена, 25 
еі 5 access OO 
Spelling Bee with 


Reading Primer ,.... 40 
Compu-Math/ 

Fractions ,,........ 40 
Compu-Math/ 

Пасі... ,. 40 
Compu-Math/Arithmetic 

BEI асаа Sean. HM 


Algebra Vig лнур 0 
Fractions 


(New version) ....,,. 49 
Decimals 
(New version) .,,, .. 49 


АІдебга 2.,,,,....... 40 
Counting Bee .,....... 30 
Compu-Spell/System .,, 30 
Compu-Spell/Data Disk 

Levels 4 thru § .,.,,. 20 
МПІ-ӚШІМЕ osekcsssana 2 
PSAT Word Attack 

DKMS „анаан. E 
SAT Word Attack sss... 49 


Hayden Software 


Pie Writer/Standard ., 150 
Pie Writer/Double 

Vision «canvas — ДӨЙ 
Pie Writer/ Multi 


80-col kbü4ttv94€RNA^F 150 
(for Smarterm. 
Videoterm. & 
Superterm) 
Howard Software 
Creative Financing 
|o Mo—— ӘӘ 
State Tax Prep. 
ЕН * Pn 
Tax Preparer 1983 ,,,, 225 
Real Estate Analyzer 
аққанша EP ТЕ 
Information Unlimited 
Software [IUS] 


Protessional 

Easywriter ,,....... 175 
Professional 

Easymailer ......... 150 
Easy Mover .....,...... 100 
Tellstar Level | ,.,..... 40 
Tellstar Level ll .,,,,,,. 80 
FORTH Oevelopment 


System: „дааа 1”! 
Insoft 
GraRORTH IL „о.о 75 


Electric Duet ,,......,. 30 
TransFORTH II қ 
ALD System Il ......... 75 
International Soltware 
Marketing 
Mathemagic (Advanced 
programmable calcula- 
tor package) ....... . 90 
Graphmagic .......... 90 
ISA [See Sorcim] 
Kensington Microware Ltd. 
FORMAL. a кент Cow 
Lightning Soltware 
Mastertype ........... 40 
Link Systems 
Datafax .....,. — 199 
Datalink ......,.-.-.,. 100 
LINK INGEX аек 195 
Link Video ,........... 3B 
Link Sampler! ,,,..... 60 
Li gto еткеннен « 70 
LJK Enterprises 
Letter Perfect with Mail 


Pasta ТӘ „аьа. оа 105. 2 METE ТШ 
Pascal Programmer ,,., 296 223 Data Perfect .......... 100 
Financial Partner ..,... 250 188 Edit 6502 ...... e OO 
TELEPHONE ORDERS 
Outside Calif.: (800) 222-8811 
Inside Calif.: (415) 324-3730 
inquiries/pricequotes — (415) 324-0305 
Order status (415) 324-0306 
Technical Support (415) 324-0311 


Order Iines аге manned 8-6 Monday thru Saturday 
and usually оце business hours as wall. Oihar 
Anes вте open 9-5, Monday thru Friday. 


Circle 345 on inquiry card. 


112 


Lotus 
Executive Briefing 

SUNT сеен, 199 149 
Micro Lab 
The Invoice Factory ,,. 200 144 
The Merger „..... „хаав. 50 37 
Тһе Learning System ,.. 150 108 
Painter Power ........, 40 30 


US Constitution Tutor .,. 30 22 
English SAT #1 ........ 30 22 
VisiBlend ., .. seve, 50 37 
VisiFactory ........... 75 54 
The Asset Manager ..,. 200 144 
The Tax Manager .,.... 180 129 
Data Factory 50 ...... 300 216 
Wall Streeter .......... 300 216 
Payroll Manager ...... 300 216 


Micropro 
|пїо5{аг1...,...... [5] 495 327 
Report Start ....... 350 231 
Wordstar t ........ [4] 495 327 
Wordstar Customization 

Notes „.......... [4] 500 327 
MailMerge f ......... 250 165 
Wordstar/ Mail- 

ШЕШЕЙ cand > can [4] 645 426 


$ирег5$0!11....,....„. 250 165 
SpelStar † „=: 250 165 
DalaStaFT ааа, 229 195 
CalcStar T ............ 145 96 
Microsolt 
FORTRAN 807 ........ 195 151 
COBOL 80 Т ........„.„ 790 584 
BASIC Compiler t ..... 395 295 
TASC (Applesoft 

compiler) ...,....... 175 119 
Typing Tutor I „оь 25 19 
Time Manager ,....... 150 116 
ALNG P Жж FF 
Adios „Маїћ-80 ....... 125 97 
Adios j,Math/;;Simp ... 250 194 
M-Sort tidseorns setter 195 151 
jLisp/gStar ,.,....... 200 156 
МЕШІТ „асаа, CIO W9 
Multiplan 1...2... ‚ 275 179 
MUSE 
Supertext 40/56/70 . .. 125 79 
Supertext 40/80 .,,.... 175 126 
Form Letter Module 

ШИ acis sank EC 
Address Book Mailing 

[151 48К°””_,„,,.....„ 50 36 
Data Plot48K** .,..... 60 43 
Elementary Math Apple 

SOTAK" „нео 4 A 


The Voice 48K ......... 40 29 
** Requires Applesoft. ROM or 
Apple || Plus 
Oasis 
The Word Plus t ....... 150 112 
On-Line Systems 
The General 
Manager a ........ 230 168 
Screenwriter || .,...., 130 85 
The Dictionary ....... 100 70 


Expeditor 11+ (Applesoft 

compiler) =... 85 BA 
poco — 799 Бб 
EPFIV (Extended 

Programming Facility 

| —— “Se 4 
LISA Educational 

Package ............ 120 83 
Optimized Systems 

Soltware, Inc. 
Speed Read Plus 
Peachiree 
Series 40 GL. AR, AP. 

Inventory. Payroll 

UN as "— .. 400 239 
Penguin Software 
Complete Graphics 

SEU „ае — 
Special Effects 


43 60 م 


70 50 
40 30 


men eee ры 


PROGRAMMING 


INTERNATIONAL 
505 Hamilton Ave. « Suite 107 
Palo Айо, CA 94301 


Graphics Magician ,,. 60 
Additional Fonts and 

Character Sets ,..,. 20 
Complete Graphics 

System Il 

(Apple Tab Ver.) ..... 120 
Special Effects 

(Appie Tab Ver.) 
Program Design. Inc. 
The New Step-by- 

| Ws ... 80 
Quality Software 
GBS-DB Apple Dev. 

1” ee ee Ж 
Sensible Software 
Super Disk Copy Ili .... 30 
Multi Disk Catalog Ill .., 25 
Disk Recovery ("The 

Scanner I aes -40 
Image Printer-Letter 

Quality au. commis ssa 40 
Image Printer-Epson ... 40 
Image Printer-NEC Dot 

poo aaa, 0 
ЖЕНІП casa Si 
ВИШ aina 90 
BONG aaa 90 
Quadrant 6112 .,,...,.. 35 
Sensible Speller .„4,... 125 

e for Supertext .,,... 125 

e for Apple CP/M ,,.. 125 

ê PaSGal acis ES 
BEST (Applesoft Pro- 

gram Optimizer) ..... 40 


anon 70 


Select Information Systems 
Select (with Super- 
spell} 
Silicon Valley 
Word Handler .,,..,... 199 
List Handler .......... 90 
Dictionary ..2......... 128 
Sirius 
Pascal Graphics Editor 
(48K IM) ces... 100 
Sot/Sys. Inc. 
Executive Secretary ... 250 
Executive Speller ..... 75 
Soltech Microsystems 
UCSD P-System Soft- 
ware Set ........ [4] 625 
BASIC Compiler and 
Runtime Package 
Xeñolile aati uous 3 
SOMO, „ааа 159 
Software Dimensions 
Accounting Plus™ 
GL. AR. AP. Inv ea .. .. 395 
All ÍOUF ———— -1250 


Soltware Publishing 

PEGG 55 ақшалы. 148 
РЕВНЕШЕП „шеа вг 122 
PESGI души»... 140 


Sorcim 

Speliguard t assess.. 195 
SuperGale’y ..,,....... C39 
Southeastern Soltware 

Data Capture 4.0 ,,,... 65 
Data Capture 4.0/Videx, 

Smarterm, Super- 

term . max. MA 
Southwestern Dala 
Z-Term Profes- 

EUIS Y „наь ТӘШ 
ASCII Express .,,,,,... 80 
ASCII Express 

Professional ,....... 130 


wos 200 


Professional Time and 


45 
15 


86 
50 


58 


504 


qt — 995 356 


145 
68 
94 
69 

169 
56 

450 

169 


39 
90 


239 
669 


99 
79 
99 


146 
189 


45 


65 


99 


59 
89 


Billing ,..... көзе.» 289 284 


Language Reading 
Development Pro- 
фат ....... каеш» M9 


126 


Apartment Manager ... 325 234 


Stoneware 
DBMaster .,........,., 229 MB 
Utility Pak #1 ...,..... 99 65 
Utility Pak #2 ......... 99 65 
DBMaster/Hard Disk .., 499 359 
SIUE „2. „келдь po d 
Micro Memo .......... 40 30 
Electronic Price 

11 —m ШШ TE 
Compucube ... ausos 30 22 
Graphics Processing 

System (Standard) ... 60 45 
Graphics Processing 

System (Protes- 

Xp  M—«—— 179 129 
Synergistic Software 
Тһе Linguist .......... 40 30 
Тһе Пігесіогу 

Manager ,,....... w9 8 
Higher Text || ......... 40 30 
Higher Graphics || ,,... 35 26 
Mailing List Data- 

ігі rc 50 37 
Program Line Editor ... 40 30 
Modifiable DataBase .,. 80 59 
The Data Reporter ..... 220 158 
Integer BASIC Com- 

pile cite ашы Аа 150 108 
Global Program Line 

EOD! . —— Be Ж 
Data Reporter—Hard 

Disk stint. ARE EN 
Versa Computing 
VersaWriter Expansion 

Бара „зө этэ» юше кж 0 W 
VersaWriter Expansion 

Pac-ll HENASE NM 40 30 
AXE (Apple Extended 

ERI ET 
VersaWriter Graphics 

Tablet (accessory) ... 299 252 


VisiCorp (Personal 

Software] 
VisiCalc Il 3.3 ,,....... 200 168 
VISIFIIE Meu——— W9 


70 50 


VISILINK .............. 250 169 
Desktop Plan Il ...,.... 250 194 
VisiPlol ,...,......2.... 200 156 


VisiTrend/Plot nsss, 300 234 
VisiDOR „геена. Gon 194 
VisiTerm ...... шь ань Ш 59 
VisiSchedule ....,....„ 300 234 
Business Forecasting 

Model (req. Visi- 


Call ee ase owes sas МІ 78 
APPLE* HAHDWARE 
Hayes Lisi Now 


Micromodem Il ..... [4] 379 259 
e with terminal pgm .. 409 289 
Kensinglon 
System Saver (Fan) .., 90 65 
Micro-Sci 
A2 35T Disk 
Drive ,,......... (51 479 329 
Microsolt 
RAMCard (memory 


board) ..........,. 100 69 
Softcard (CP/M 
DOAIC) .....-...--.» 245 48 


Premium System: Soft- 

card, 16K RAMcard, 

Videx Videoterm 80 

col. Card. Softswitch, 

Osborne CP/M User 

Guide ........ ,.. [5] 695 489 
Personal Computer 
Appli-Card (6MHz) ..... 595 429 
Videx 
Keyboard Enhancer ll . . 149 99 
Videoterm w/Soft- 

I-II. 


€ -Manufacturer's trademark. 


MORE CP/M®, APPLE®, IBM PCF, UNIX", UCSD 
p-Sysiem™ soitware, hardware, etc: send $2.00 (re- 
tundable) for price list or call for quote, ) 

TERMS: All prices subject to change without notice 
and availability. Cashiers check/MO/bank transfer. 


Allow time for company or personal checks to ciear. 
Prices refleci cash prepaid discount. VISA/MASTER- 


CARD/COD/PO's + 3%, CA residents add sales tax. 


SHIPPING: $2 per item for UPS surlace ($6 for Bius 
Label} within continental USA, except where ship- 


ping cost is specif 


ied in square brackets. 
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HP-16C. YOUR PRODUCTIVITY’S UP. AND Personal computation products 
THE PRICE IS DOWN. Now software engineers and logic for professionals on the move. 


designers can spend less time on bit-manipulation, Boolean and 
base-conversion functions and more time on more productive 
tasks. Like expanding your own creative potential. 

How? Easy. 
The HP-16C programmable calculator is capable of converting 
across four number bases, not only hexadecimal, octal, and decimal 
but binary as well. And it has the most powerful combination of 
bit manipulation, word size, and programming capabilities of any 
pocket calculator in the marketplace to date. 

For the authorized HP dealer or HP sales office nearest you, 
call TOLL-FREE 800-547-3400 and ask for operator 70 (Oregon, 
Alaska, Hawaii: 503-758-1010). 


PGO2315 2760 


Ф. 


HEWLETT 
PACKARD 


News and Speculation about Personal Computing 
Conducted by Sol Libes 


ER andom Rumors: 
Microsoft Inc. and Micropro 
International Corp. are both 
working on products to com- 
pete with the new Visi On 
system expected from Visi- 
corp this summer. Visi On is a 
highly intelligent operating 
environment for the IBM Per- 
sonal Computer that allows 
cursor control using a mouse 


device. ... Seagate Tech- 
nology is expected to intro- 
duce shortly two new 


5% -inch Winchester disk 
drives with capacities of 25 
and 33 megabytes... . Hi- 
tachi Ltd. is reportedly ready- 
ing ап IBM-compatible per- 
sonal computer for introduc- 
tion this spring. ... ІВМ and 
ТІ (Texas Instruments) аге 
said to be jointly working on 
an IC (integrated circuit) for 
use in the new IBM LAN 
(local-area network) system. 

It is predicted that at next 
month's NCC (National Com- 
puter Conference) at least 20 
companies will introduce 
68000-based computer sys- 
tems.running versions of the 
Unix operating system, at 
least two firms will demon- 
strate high-capacity optical 
disk mass-storage systems, 
and two or three new port- 
able systems will emerge 
(probably compatible to 
some degree with the IBM 
Personal Computer). 

TI is expected to drop the 
list price of the 99/4A to $149 
soon and to introduce a new 
64K-byte memory capacity 
computer with the hope of 
selling over 1 million com- 
puters this year....|t is 
believed that Commodore 
will also drop the price of the 
Commodore 64 when it intro- 
duces its P500, a 128K-byte 
machine, at $795. Look for 


the Commodore 64's price to 
drop to $399. . .. The price of 
the Timex/Sinclair 1000 is ex- 
pected to drop to around 
$85, which means that we 
may see it discounted to as 
low as $60. 


Appie Doings: Apple 
Computer Inc. has commit- 
ted itself to using the Ether- 
net LAN system— at least for 
the coming year. It’s rumored 
that Apple is working on its 
own LAN system for intro- 
duction in 1984. The selec- 
tion of Ethernet was no doubt 
based on Apple’s attempt to 
appeal to large corporations, 
particularly with its Lisa, 
Mackintosh, and Apple Il! 
systems. Apple has entered 
into a contract with 3Com 
Corp. to supply the Ethernet 
hardware, which Apple will 
then “private label” for re- 
sale. The Ethernet interface 
cards are expected to be 
available this summer and 
will sell for between $900 
and $1000 apiece. Apple will 
publish its protocols to 
encourage the development 
of Ethernet software by inde- 
pendent software houses. 
Sales of the Apple III have 
no doubt been a big disap- 
pointment to Apple. An esti- 
mated 60,000 units have 
been sold in the two years it 
has been on the market. 
Sales picked up in the second 
half of 1982 when Apple cut 
the price significantly and 
upgraded the product with 
larger-capacity floppy-disk 
drives, ап ІВМ-3270 emula- 
tor, and an accounting pack- 
age. In an attempt to further 
stimulate sales of the Apple 
ІІ, Apple offered $100 


rebates to floor salesmen on 
each Apple ІІІ they sold. 

Analysts and dealers gen- 
erally agree that the Apple 
11175 lackluster sales аге due 
toa lack of applications soft- 
ware from the independent 
software industry. They at- 
tribute this to the fact that in- 
dependent software suppliers 
turned their attention to the 
IBM Personal Computer and 
ignored the Apple IIl. For ex- 
ample, Visicorp and Lotus 
Development Corp. both in- 
troduced significant new 
software packages for the 
IBM Personal Computer but 
do not plan to introduce ver- 
sions for the Apple IIl. Their 
reasoning is that there are al- 
ready four times as many 
IBM Personal Computers in 
operation as there are Apple 
Ills and that the ratio is likely 
to tip even more іп IBM's 
favor by the end of this year. 
Certainly the already intro- 
duced Lisa and the soon-to- 
be-introduced Mackintosh 
will have a further impact on 
sales of the Apple IIl. 

In January, Apple officially 
introduced its 68000-based 
Lisa system. The primary 
marketing effort for this 
$10,000 machine will be di- 
rected to the large-corpora- 
tion marketplace, traditional- 
ly dominated by IBM. No 
doubt IBM will fight hard to 
keep it that way. IBM, again 
demonstrating its marketing 
prowess, introduced a 
68000-based machine more 
than a month before Apple. 
The IBM system, however, is 
directed more to the scientif- 
ic community, while Apple’s 
Lisa, intended for use as a 
very intelligent workstation, 
will be spearheading the 
"office-of-the-future." Apple 


appears to have established 
itself well in the corporate 
market and is expected to be 
much more successful with 
the Lisa than with the Apple 
|! system. 

In many ways, the Lisa re- 
sembles the Xerox 8010 (the 
Star), introduced in 1981. The 
8010, which sells for $16,000, 
is at best only a modest com- 
mercial success. To ensure 
the success of the Lisa, Apple 
has doubled its sales force 
(now up to 100 people) sell- 
ing directly to big national 
customers. Also, Apple has 
qualified about 200 dealers 
to sell the Lisa (a move that 
has angered some of Apple's 
other 1400 dealers). 

In the meantime, the new 
Apple Пе, the long-awaited 
upgrade of the Apple Il, is 
having an impact on suppli- 
ers of Apple ІІ memory 
boards. The Apple lle in- 
cludes an enhanced memory 
that makes many current 
add-on memory boards ob- 
solete. Two of the seven 
memory-board manufactur- 
ers have already decided to 
cease production of these 
boards when the demand 
lessens: Microsoft and Ad- 
vanced Logic Systems have 
announced that they do not 
plan any new Apple ІІ mem- 
ory boards. 

The Apple lle has one less 
I/O expansion slot (slot zero 
is missing) than its predeces- 
sor. This position was pre- 
viously used for the memory- 
expansion board. Further, the 
system contains 64K bytes of 
memory. Several of the other 
memory-board manufactur- 
ers plan to continue to make 
memory boards to extend the 
lle's memory beyond 64K 
bytes (e.g, for disk emula- 
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tion). 

Apple also cut costs on the 
Apple lle by reducing the 
number of ICs from 109 to 
31; however, the retail price 
of the Apple lle is $45 more 
than the old Apple II’s $1350. 
Last year | predicted that the 
Пе would have ап 80-column 
display (see the October 1982 
BYTELINES, page 456); how- 
ever, Apple has decided to 
keep the 40-column format 
but offers the 80-column for- 
mat as an option. Apple can 
expect tough competition 
from IBM, which is expected 
to introduce two new sys- 
tems this summer—one 
lower in price and perfor- 
mance than the current Per- 
sonal Computer and the 
other more powerful. 

Congress defeated what 
has been referred to as "the 
Apple Computer Bill," which 
would have offered tax 
breaks to computer manufac- 
turers for donating com- 
puters to schools. Opponents 
argued that the bill would 
have given Apple a market- 
ing advantage and that the 
tax benefit would have cost 
the government $36 million 
in lost revenues, transferring 
the cost burden from corpo- 
rations to the government. 
Apple Computer Inc. chair- 
man Steve Jobs, who had 
promoted the bill, had stated 
publicly that "Congress 
would be crazy not to take us 
up on this.” It is expected 
that the bill will be reintro- 
duced in this year's Congress. 


M. Share for the 
PC: International Data Corp., 
a market-research firm, esti- 
mates that, in its. first full 
year of selling the Personal 
Computer, IBM sold almost 
200,000 systems and that this 
year sales should rise to 
350,000 systems. Thus the 
firm estimates that the IBM 
Personal Computer has al- 
ready gained 17.396 of the 
market, behind Apple's 
26.696 and Tandy's 23.394. 
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International Data Corp. also 
predicts that next year IBM 
will be the leader in the per- 
sonal computer market, a 
market that keeps doubling 
each year. It has been 
estimated that 1096 of the 
IBM Personal Computer 
systems sold have gone to 
IBM employees, who get dis- 
counts and payment plans 
for the system. The discount 
policy encourages IBM 
employees to write software 
for the system, often for extra 
pay. 

IBM already dominates 
the medium-performance 
$3000-to-$5000 segment of 
the personal computer 
market. Already two dozen 
IBM-compatible machines 
have been introduced. The 
standard memory size for 
IBM-compatible machines 
now seems to be 256K bytes. 
Doubtless IBM's new ma- 
chine, expected this summer, 
will have 256K bytes of 
memory onboard. 

Although much lower than 
IBM in dollar volume, Com- 
modore, ТІ, and Timex Com- 
puter Corp. are the leaders in 
unit volume. Timex Com- 
puter is estimated to have 
shipped 750,000 units last 
year, and Commodore and Т! 
about 600,000 computers 
each. Radio Shack and Atari 
were not far behind. Thus it 
appears that close to 3 
million personal computers 
were sold last year. With 
Timex Computer, Commo- 
dore, and ТІ each expected 
to sell over 1.5 million com- 
puters in 1983, we may see 
over 6 million computers 
sold this year. 

Total sales for this year are 
expected to top $3 billion. 
Both Apple and Tandy have 
disclosed that they are shoot- 
ing for $1 billion in sales, a 
50% increase over last year. 
Tandy anticipates that its 
1983 sales of home systems 
will top its sales of business 
systems for the first time. 
Apple is expected to in- 
troduce an under-$500 com- 
puter for the home market. 


The Year of the 
Mouse: 1983 will surely go 
down as the “year of the 
mouse.” Many of the new 
personal computers due for 
introduction at next month's 
NCC will have them as stan- 
dard features of the system. 
Apple's new Lisa has a 
mouse, and it will no doubt 
be an option on the soon-to- 
be-announced Mackintosh. 
Televideo and several others 
are expected to show their 
mouse offerings at NCC. 


| BM Buys Into Intel: IBM 
has bought a12% stake in In- 
tel Corp. The price was $250 
million. IBM will have an op- 
tion to increase this to 30% 
in eight years, and the firm 
will also get one representa- 
tive on the Intel board of 
directors. No doubt this will 
tighten the association be- 
tween the two companies. 
Intel is the primary supplier 
of add-on memory boards to 
IBM and a leading supplier of 
64K-bit dynamic-memory ICs. 
Further, the microprocessor 
and many of the support ICs 
used in IBM's Personal Com- 
puter, Displaywriter, and 
Datamaster systems are fur- 
nished by Intel. IBM has also 
purchased rights tu some 
manufacturing technologies 
from Intel. IBM, which has in 
the past grown by internal ex- 
pansion, making virtually all 
of its own ICs, has become in- 
creasingly dependent on out- 
side IC suppliers. 

Many other ІС makers 
have been acquired or in- 
vested in by large customers. 
For example: General Elec- 
tric bought Intersil, Schlum- 
berger Ltd. bought Fairchild, 
United Technologies bought 
Mostek, and Siemens Corp. 
owns a 1696 interest in Ad- 
vanced Micro Devices. 

Intel, like other IC makers, 
has been in a slump for the 
past two years due to the 
recession and severe price 
competition from Japan. 


While other IC makers re- 
sorted to layoffs, Intel in- 
creased its staff by 3000 last 
year, anticipating an upturn 
that never came. For this 
year, Intel has cut all salaries 
by 1096 and frozen them for 
the year. The firm has needed 
substantial amounts of capi- 
tal to continue its aggressive 
research and product de- 
velopment programs. Thus 
experts speculate that IBM 
decided to buy a stake in 
Intel to boost this R & D and 
thwart a buy-in by a competi- 
tor such as AT & T (American 
Telephone and Telegraph, re- 
cently freed from an anti- 
trust suit and reorganized). 


р rices Drop: Commo- 
dore has been selling its 
VIC-20 in the U.S. for close to 
a year at a list price of $180; 
the price is expected to drop 
soon to $150 (hence it will be 
selling for the same price as 
the Timex Sinclair 2000). The 
VIC-20 has a better keyboard 
and better color graphics but 
less memory. Further, Com- 
modore offers options that 
include a disk drive. ТІ is 
dropping the price of its 
99/4A and bringing out a new 
lower-cost machine, called 
the 99/2, with a list price of 
$100. ТІ will shortly in- 
troduce a high-speed tape- 
storage unit for both the 99/4 
and 99/2 with a list price of 
$140. 

Sinclair has been talking 
about a microfloppy-disk 
drive for its color system that 
will sell for under $80. Al- 
though the drive will be slow 
(taking about 4 seconds to 
load a program), it will store 
about, 100,000 bytes. When 
this unit becomes available, 
it should make the Spectrum 
and its American counter- 
part, the Timex Sinclair 2000, 
highly competitive with the 
VIC-20 and Tl units. The 
machine is expected to be in- 
troduced in England this 
spring and in this country 


later this year. 

In England the ZX81 is re- 
portedly still outselling the 
Spectrum (with its color cap- 
ability) by about 3 to 1. This 
may be because other sys- 
tems are competing for the 
Spectrum's part of the mar- 
ket, especially the Commo- 
dore VIC, the BBC Computer, 
and the Dragon 32 (the latter 
two sold only in England). 

In the meantime, ! have 
seen ads offering the Timex 
Sinclair 1000 for as low as 
$74. At this price, the unit 
may start cutting into the 
calculator market. Rumor 
has it that Memotech, a 
maker of add-on memory 
units for the 2X81, is working 
on а 5%-inch floppy-disk 
drive add-on that will include 
the CP/M disk operating sys- 
tem and an enhanced key- 
board. Memotech hopes to 
sell it for about $300, which 
means that a minimal CP/M 
system could be put together 
for under $800. Imagine 


spending $80 for the com- 
puter and another $740 for 
the rest of the system. In 
other words, the computer 
will be the cheapest compo- 
nent in the system. 


М.с» Tops a Million: 
Commodore is boasting that 
more than 1 million VIC-20 
machines have already been 
sold internationally, which 
would make it the most pop- 
ular personal computer to 
date. Commodore admits 
that most of the VIC-20s have 
been purchased to play 
games and that only a small 
percentage of buyers use the 
system for educational or 
personal computer use. 
Commodore has deter- 
mined that its typical cus- 
tomers are young couples, 
with children between the 
ages of 9 and 18, who buy the 
VIC-20 for game playing, 
with the hope that it will also 
help educate their children in 


computer basics. Also, the 
widespread introduction of 
personal computers in 
schools has caused children 
to pester their parents for 
home computers because of 
the necessarily limited access 
in the school environment. 
Often parents feel that their 
children will be deprived if 
they do not have their own 
systems; however, parents 
have found that children are 
mainly interested in playing 
games rather than program- 
ming. 


 w— Hobbyists 
Meet: On Saturday and Sun- 
day, April 16 and 17, an esti- 
mated 15,000 computer hob- 
byists will flock to their lar- 
gest annual gathering. The 
big attraction is an outdoor 
flea market that covers close 
to 20 acres. The annual event 
is now in its eighth year and 


owns the distinction of being 
the first of the personal com- 
puter shows ever held. Called 
the Trenton Computer Festi- 
val, it will be held on the 
campus of Trenton State Col- 
lege, Trenton, New Jersey. 
Buyers, sellers and traders of 
personal computer equip- 
ment set up tables or sell 
from the tail-gates of their 
cars everything from com- 
plete computer systems to 
tiny electronic parts. 
Speakers, user-group meet- 
ings, an indoor commercial 
exhibitor area, and a banquet 
will also be featured. The 
Festival is sponsored by three 
nonprofit computer clubs: 
the Amateur Computer 
Group of New Jersey, Phila- 
delphia Area Computer So- 
ciety, and Trenton State 
Computer Society; the funds 
raised help support these or- 
ganizations. For information, 
call (609) 771-2487 or write to 
TCF-83, Trenton State Col- 
lege, Trenton, NJ 08625. 


FREE 


IBM? Personal Computer Products 


12 MB — $1995.00 
$ CALL 


Davong 5 MB Hard Disk System — $1495.00 
ІВМ PC-2 Drive System 


Quadram — Quadboard with Parallel 
Port, Serial Port, Clock/Calendar, Expandable to 256 K 


64K on brd. — $425.00 
192K on brd. — $629.00 


128K оп brd. - $539.00 
256K on brd. — $719.00 


Quadram Memory Expansion 


192K Maximum 


64K on brd. — $230.00 
192K onbrd. - $490.00 


Amdek Monitors 
Mod 300 Phosphor – 


$150.00 
ІВМ RGB Compatible Color || — $650.00 


128K on brd. — $350.00 


Composite Color IIl — $345.00 
Color | — $300.00 


IBM/TRS 80 Disk Orives/Cabinets 


TM 100 Single 40 Track Drive — $189.00 
TM 100-2 Double 40 Track Drive — $260.00 


| POWER SUPPLY 


SHIP р | 


N G 


Apple 11° Computer Products 


Syscom Apple Compatible System. . . $695 


Apple Compatible Controller Card 


= a Got a d а а à $ а а X à à $8 û & à а + 


Apple Compatible Disk Drive w/Cabinet & Cable.......... 
м/Сопігоііег. ....,...,..... 


Printer/Graphics Interface........ 


nnn 4 8 5» BN 9 X $ 7 3 BP $ "9 FE » + 


Davong 5 MB Hard Disk System — $1495.00 — 12 MB — $1995.00 


Apple Compatible Joysticks ...... 


& d © KK » » d BB зі &$ » 3 - ва -" P 3 3" " 


Epson/Smith-Corona Printers 
\ MX80 $425.00 FX80 $550.00 MX100 $640.00 


- a. 


ңы 


TRS 80 / Parallel Printer Cable $20.00 
IBM Paralle! Printer Cable $35.00 
STAR MICRONICS GEMINI 10 $ CALL 


GEMINI 15 $ CALL 


Smith Corona TP-1 Letter Quality Daisy Wheel............. 


TRS-80 MOD 111 


Drives w/RS 232 ......... $1650.00 


TRS-80 MOD III Disk Controller 


Includes Disk Controller, Power-Supply, Mounting Hardware, Cables and 
Instruction Manuals...... s 2 


Dual 8” Stim Line-—$180.00— Dual 5'A" Slim Line-$ 99.00 


Single 5%" Slim Line - $ 68.00 


AND CABINETS 
DATA—MAIL 


P.O. Box 818, Reseda, CA91335 
1-800-635-5555 


AST MEMORY EXPANSION PRODUCTS $ CALL 
FREE SHIPPING IN CONTINENTAL US. 
(TRS ВО MOD ІІІ EXCEPTED) 
(213) 993-4804 


[IN CALIF) 


| VISA, MASTERCARD (6100 Min., Add 2%) 
Or Certified Check 


90 Day Warranty (Parts & Labor) 
TRS 80 isa Registered Trademark, Tandy Corp. 
Prices Subject to Change Without Notice 


Gircie 208 on inquiry card 


СРР Video 
Status Report: At a recent 
engineering conference іп 
San Francisco, Siemens AC 
of West Germany announced 
a 14-inch color video display 
that is only 3-inches thick, 
consumes only 20 watts of 
power, and is light enough to 
hang on a wall. Instead of us- 
ing the traditional electron 
gun to produce a beam, 
Siemens employs an elec- 
trified gas to produce an 
electron cloud and a wire 
matrix to control the cloud. 
The tube is still in develop- 
ment, with no word on when 
it will be used in a terminal. 


Co: Gaining In Pop- 
ularity: MOS (metal-oxide 
semiconductor) ICs have 
long been the workhorses of 
the microcomputer industry; 
however, many manufac- 
turers are now shifting to 
CMOS (complementary 
metal-oxide semiconductor) 
ICs. CMOS uses far less elec- 
trical power than MOS, is 
more immune to electrical 
interference, and can operate 
over a wider range of temper- 
atures. This makes CMOS 
much more desirable for 


212-966-4320 
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portable and pocket-type 
personal computers. The two 
major drawbacks to CMOS 
are its higher cost and slower 
operating speed. 

When more functions are 
squeezed onto a chip, a heat 
problem develops; a limit is 
eventually reached as to the 
number of functions that can 
be put into an IC package. 
Thus IC manufacturers are 
looking to CMOS to allow 
greater functionality of ICs. 
Intel, one of the last to jump 
on the CMOS bandwagon, 
expects that by 1985 half of 
its products will use CMOS. 

CMOS was invented by 
RCA way back in 1961. The 
largest supplier of CMOS ICs 
today is Motorola, which (be- 
cause of CMOS) has sur- 
passed ТІ as the largest IC 
manufacturer in the world. 


= Voice-input 
System: Milton Bradley, the 
toy manufacturer, has intro- 
duced a voice-input system 
for the Tl 99/4A computer. 
The company originally in- 
tended to enter the personal 
computer market, but 


changed its mind when prices 
dropped to the under-$200 


level. The voice-input system 
will sell for under $100 and 
will recognize 10 to 12 words 
commonly used in games. 

It's interesting to note that 
other voice-input systems 
currently on the market start 
at over $1000. Back in 1978, 
Heuristics Inc. introduced a 
voice-input system for the 
Apple 11 that sold for $300. 
However, very few were pur- 
chased, and the company 
went out of business. |t 
should be interesting to see 
how well Milton Bradley 
does with its unit and 
whether a consumer market 
develops for voice-input 
systems. 


Random News Bits: 
Digital Equipment Corp. has 
agreed to distribute the 
Bridge software package 
from Virtual Microsystems 
Inc. The Bridge allows CP/M- 
based software to run on 
DEC minicomputers.... 
Brattle Research Corp. of 
Boston, Massachusetts, pre- 
dicts that robots and other in- 
telligent machines could re- 
place an estimated 3096 of 
manufacturing jobs.... Os- 
borne Computer, seeking to 


increase the size of its mar- 
ket, is signing up office- 
equipment dealers to handle 
its portable computer. 
Osborne has also increased 
dealer margins to 4296 on 
large volume purchases, 
while increasing system 
prices to $1800 (single densi- 
ty) and $2000 (dual density). 

It’s rumored that Intel, 
Motorola, and National 
Semiconductor plan to add a 
new op code to the instruc- 
tion set for their microcom- 
puters, to be called BFM, the 
mnemonic for the instruction 
"be fruitful and multiply”. 
... Happy April first. 


MAIL: | receive a large 
number of letters each month 
as a result of this column. If you 
write to me and wish a 
response, please include a self- 
addressed, stamped envelope. 


Sol Libes 

clo BYTE Publications 

POB 372 

Hancock, NH 03449 | 


Huntingtons Disease Kills on and on and on an 


NATIONAL HUNTINGTON'S DISEASE ASSOCIATION 


Suite 501, 1441 Broadway. New York. МҰ. 10018 


Clubs and Newsletters 


Forum for 
Sinclair Users 


Sinclair Micronews con- 
tains programs, tutorials, and 
user reports on hardware and 
software for the ZX81 micro- 
computer and the Timex/ 
Sinclair 1000. The newsletter 
also provides a forum for 
users to exchange original 
ideas and programs. To re- 
ceive more information and a 
sample issue, send $2 to 
Sinclair Micronews, 1280 Pad- 
dington Way, San Jose, CA 
95127. 


VIC-20 Only 


The Vic-Nic-News is pro- 
duced by the Byte House for 
owners and users of the Com- 
modore VIC-20 home compu- 
ter. The newsletter features 
news, programs, and informa- 
tion about the VIC. For a free 
copy, send a self-addressed 
stamped envelope to the Byte 
House, POB 981, Salem, NH 
03079. 


Update on 
Electronics 


The American Electronics 
Association (AEA) is a non- 
profit trade organization that 
produces a monthly news 
journal, Update, which 
discusses electronics in rela- 
tion to the environment and 
announces relevant seminars 
in its calendar. For further in- 
formation, contact Leslie 
Conley, 2680 Hanover St., 
Palo Alto, CA 94304, or call 
(415) 857-9300. 


Attention: 
Software Authors 


The Software Author, a 
special-interest group that 
meets on the Compuserve In- 
formation Service, provides 


contacts for freelance pro- 
grammers, publishers, and 
software authors. The Soft- 
ware Author includes an elec- 
tronic bulletin board and 
databases of market reports. 
Regular online conferences 
with guests from the publish- 
ing industry allow members to 
ask questions. The Software 
Author is open to any Com- 
puserve subscriber; member- 
ship is free. Access the Soft- 
ware Author with a “G 
PCS-117' command from any 
prompt or select option 13 
from the group's menu on 


PCS-50. 


Next: NECS 


The New England Com- 
puter Society (NECS) pro- 
duces a monthly newsletter 
and welcomes exchanges with 
other clubs. It meets on the 
first Wednesday of each 
month at 7 p.m. in Bedford, 
Massachusetts. Annual dues 
are $10. For further details, 
contact the New England 
Computer Society, POB 198, 
Bedford, MA 01730. 


Pascal 
for DEC Owners 


USUS (the UCSD Pascal- 
System User's Society) has 
formed а special-interest 
group (SIG) for users of the 
UCSD p-System on DEC 
(Digital Equipment Corpora- 
tion) computers. The DEC 
SIG will serve as a clearing- 
house for information relating 
to the implementation, op- 
timization, and use of the 
p-System on DEC computers. 
Individual membership їп 
USUS is $20 a year; member- 
ship in DEC SIG is free to 
USUS members. For further 
information, contact Eli 
Willner, Datronics Inc., 675 
Third Ave., New York, NY 
10017. 


Microcomputing In 
British Columbia 


The Island Microcomputer 
Society seeks beginners and 
experts to join a Canadian 
microcomputing club. In ad- 
dition to the monthly newslet- 
ter, The Datafile, the club of- 
fers a library of computer 
magazines and books, a bulle- 
tin board, and an annual com- 
puter fair. For further infor- 
mation, call Gil Phillips at 
(604) 385-4063, or write to the 
Island Microcomputer Soci- 
ety, Station E, POB 1822, Vic- 
toria, British Columbia 
V8W 2Y3, Canada. 


lhe fhototetter sends 
newsletters and photos via 
computer. The twice-monthly 
market letter pairs buyers 
with photographers. Sub- 
scribers are charged $24 per 
hour of access time or a $15 
monthly minimum. For more 
information, write to Rohn 
Engh, Pine Lake Farm, 
Osceola, WI 54020, or call 
(715) 248-3800. 


NEC Group 
In San Francisco 


Users of the NEC (Nippon 
Electric Company) PC-8001 
series of computers have 
formed the NEC Computer 
Users group in the San Fran- 
cisco area, which produces a 
newsletter containing techni- 
cal articles on NEC PC-8000 
components. Members meet 
monthly to exchange software 
and solutions to problems. 
Dues are $15 a year in the 
U.S. For more information, 
write to NEC Computer 
Users, POB 500, Benicia, CA 
94510. 


VIC Club 
In Chicago 


An international clearing- 
house in Chicago, Illinois, is 
devoted to the Commodore 
VIC-20, 64, and Max compu- 
ters. The VIC International 
Computer Knowledge Infor- 
mation Exchange (VICKIE) 
membership fee is $20 a year 
and $17.50 for students. Sam- 
ple newsletters are available 
for $1. For further informa- 
tion, write to John Rosen- 
garten, VICKIE, 3822 North 
Bell Ave., Chicago, IL 60618. 


Using the 
Osborne 1 


The Os/Tech newsletter is 
lesigned to pass along tips 
:hat owners of the Osborne 1 
nave learned as well as to an- 
nounce new products and 
software. It is produced six 
times a year. Subscriptions are 
b9 within the U.S. Os/Tech 
will be produced in Spanish if 
here is enough demand. For 
more information, contact 
Os/Tech, РОВ 517, Clear- 
water, FL 33517, or call (813) 
146-7239, 


Alternate 
with the Update 


Computer Update is pro- 
duced every other month by 
the Boston Computer Society 
(BCS). Subscription to the 
magazine is free with BCS 
membership. BCS contains 19 
user/interest groups. Annual 
membership is $20, students 
are $12, and the international 
fee is $40. For further informa- 
tion, write to the Boston 
Computer Society Inc., Three 
Center Plaza, Boston, MA 
02108, or call (617) 367-8080. 
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In Less Than 3 Minutes 


Your IBM Model 50, 60, 65, 75, or 85 


Electronic Typewriter 
can be an RS232C PRINTER or TERMINAL 


CALIFORNIA MICRO COMPUTER Models 5060 and 
5061 can be installed easily and require NO modifications 
| to the typewriter. 


For additional information contact: 


CALIFORNIA MICRO COMPUTER 
9323 Warbler Ave., Fountain Valley, CA. 
92708 (714) 847-4141 


2 WINTERHALTER & ASSOCIATES, INC. 


SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
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SOFTWARE FOR YOUR MICROCOMPUTER 
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SOFTWARE FOR Y OUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
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| SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE FOR YOUR MICROCOMPUTER 
SOFTWARE,FOR YOUR MICROCOMPUTER 
SOFTWARE, FOR YOUR MICROCOMPUTER 
SOFTWARE FOR Y OUR MICROCOMPUTER 
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Software for Your Microcomputer 


313 М. First, Ann Arbor, MI 48103 313-562-2002 
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Circle 449 on inquiry card. 


Clubs and Newsletters emn 


Amateurs Meet 
In New Jersey 


The Amateur Computer 
Group of New Jersey (ACG- 
NJ) produces a monthly news- 
letter that is available with 
membership in the group. The 
annual membership fee is $14 
in the U.S. and Canada, and 
$27 overseas. For more infor- 
mation, write to the Amateur 
Computer Group of New 
Jersey Inc., POB 319, South 
Bound Brook, NJ 08880. 


Puget Sound 
and Beyond 


The Northwest Computer 
Society meets on the first and 
third Thursdays of each 
month at 7:30 p.m. at Seattle 
University. The annual mem- 
bership fee is $12 and entitles 
you to receive the newsletter, 
The Northwest Computer 
News. For further informa- 
tion, write to the Northwest 
Computer Society, POB 4193, 
Seattle, WA 98104. 


Electronics 
In Japan 


Whats Happening in Elec- 
tronics, a newsletter produced 
in Japan by Fujitsu Ltd., pro- 
vides news briefs on com- 
puters and communications- 
related fields in the Japanese 
electronics industry. For fur- 
ther information, contact the 
Editorial Office, IRM Inc., 
Rosei Building, 4-2, Higashi 
Azabu 1-chome, Minato-ku, 
Tokyo 106, Japan. 


High-Tech 
News 


Technology Trends News- 
letter, produced monthly by 
DM Data, documents the im- 
pact of high-technologies on 
business and investments. The 
annual subscription is $295. 
Send inquiries to DM Data 
Inc., Suite 700, 6900 Camel- 
back Rd., Scottsdale, AZ 
85251, or call (602) 945-9620. 


Audit & Account 


The Software Newsletter, 
published quarterly by 
Coopers & Lybrand's Com- 
puter Audit Assistance Group 
(CAAG) and the National 
EDP (Electronic Data Process- 
ing) Auditors Foundation, 
focuses on the uses of soft- 
ware for auditing and ac- 
counting. For further informa- 
tion, call Kathleen Flynn at 
(212) 903-3112, or write to 
Coopers & Lybrand, CPA, 
1251 Avenue of the Americas, 
New York, NY 10020. 


Medically Speaking 


Trinity Computing Systems 
offers its newsletter, Currents, 
about medical microcomput- 
ing systems, free to profes- 
sionals in cardiology, radio- 
logy, internal medicine, and 
biomedical engineering. To 
subscribe to Currents, write to 
Trinity Computing Systems 
Inc., Suite 408, 1020 Hol- 
combe Blvd., Houston, TX 
77030, or call (800) 231-2445; 
in Texas, (713) 790-1894. m 


If you would like BYTE readers to know about your club or 
newsletter send the details accompanied by no more than one 
newsletter to Clubs and Newsletters, BYTE Publications, POB 372, 


Hancock, NH 03449. Overseas groups are encouraged to par- 
ticipate. Please allow at least three months for your announce- 
ment to appear. 


Ask BYTE 


More on 
VIC Adapters 
Dear Steve, 
Your response to Mr. 
Mcllwee's question about 


VIC-20 cassette adapters bears 
greater amplification. (See 
“VIC Cassette Adapter,” Oc- 
tober 1982 BYTE, page 453.) 

For example, the VIC's F-6 
pinout must be used to signal 
the computer: that cassette 
operation is in progress. In ad- 
dition, I found that the write 
signal tends to overdrive the 
recorder and must be at- 
tenuated and rolled off in fre- 
quency. 

Figure 1 is a circuit that I 
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Figure 1: Mr. King’s circuit. 


Conducted by Steve Ciarcia 


devised which worked well 
with a Radio Shack Realistic 
recorder. The volume control 
must be set for 6 or above to 
assure a saturated (square 
wave) signal to the VIC-20. 

When the computer re- 
quests "press record and play 
on tape," the operator reacts 
accordingly, and the play 
switch signal (51) to the com- 
puter is closed. At the end of a 
save, the recorder is stopped 
and S1 opened. A similar ac- 
tion is taken during a load 
operation. 

I don't know if this circuit 
will work with all recorders. 
Charles A. King 
McLean, VA 


The VIC-20 is designed for 
digital input signals and not 
the normal analog output of 
the standard recorder. It can 
be made to work with a stan- 
dard recorder, but it's very 
finicky and recorder-depen- 
dent. 

A standard cassette re- 
corder can be made to work 
properly with the VIC-20 if a 
simple interface circuit is used. 
William R. Hale's article "Add 
a Cassette Interface to Your 
VIC-20" (March 1982 BYTE, 
page 272) gives the necessary 
information. Note that the 
Play switch must be grounded 
during playback or the VIC 
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will not know that the 
recorder is running. The 
volume level is rather touchy 
for proper operation and can 
be more easily adjusted if a 
pair of LEDs (light-emitting 
diodes) are connected back- 
to-back across the recorder 
audio output (i.e., earphone 
jack or equivalent). Also see 
Dr. Milan D. Chepko’s article 
"How to Build an Inexpensive 
Cassette Level Indicator" 
(September 1981 BYTE, page 
435). Adjust the volume con- 
trol until one of the LEDs 
begins to flicker steadily and 


all will work fine. . . Steve 


—— MICROPHONE PLUG 


i—— EARPHONE PLUG 


TO CASSETTE RECORDER 


Expanding 
the Z80 Computer 


Dear Steve, 

I am a graduate student in 
mathematics at the University 
of Tennessee. I have supple- 
mented my education with 
personal and academic study 
in computer science and elec- 
trical engineering. I purchased 
your book, Build Your Own 
Z80 Computer (available for 
$17.95 from BYTE Books/ 
McGraw-Hill, POB 400, 
Hightstown, NJ 08520). Using 
it and other sources, I have 
designed my own version. I 
have two partners who agree 
to finance its construction. If 
could add a disk controller for 


some 5%- or 8-inch floppy- 
disk drives, it would be a 
much more useful product to 
us. 

Do you have any informa- 
tion on the design of a floppy- 
disk controller, or can you 
point me toward some litera- 
ture on the subject? I think 
there may be some BYTE ar- 
ticles on the subject; however, 
I wouldn't have the issues be- 
cause my subscription began a 
little more than a year ago. 

Also, in your book, you ex- 
plain some of the important 
aspects of a serial interface. 
However, I would like to pur- 
chase a Heath/Zenith or RCA 
terminal and simply plug it in. 
Do you haveany information 


on how to wire standard RS- 
232C plugs? Is there a source 
to explain RS-232C protocol? 
Finally, in an Ask BYTE 
column, you mentioned that 
you can obtain disk access by 
configuring the computer to 
an S-100 bus. (See “Build 
Your Own," March 1982 
BYTE, page 444.) That sounds 
great, but where can I find the 
specifics for doing that? 
Thanks. 
Wallace G. Hynds 
Knoxville, TN 


The June 1980 BYTE con- 
tained an article on serial in- 
terfaces, “I/O Expansion for 
the TRS-80, Part 2: Serial 
Ports" (page 42), that defines 


the pertinent RS-232C pinouts 
and gives theory and con- 
struction information on serial 
ports for a Z80-based system. 
Also, an excellent book that 
describes the interfacing of 
many computer buses to the 
5-100 is The 5-100 & Other 
Micro Buses, by Elmer C. Poe 
and James C. Goodwin (avail- 
able for $9.95 from Howard 
W. Sams & Co. Inc., 4300 
West 62nd St., POB 7092, In- 
dianapolis, IN 46206). 

Here's a list of articles and 
books on floppy-disk con- 
trollers and interfacing the 
5-100 bus: 


"Build the Disk-80: Mem- 
ory Expansion and Floppy- 
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Ask BYTE 


Disk Control," by Steve Ciar- 
cia, March 1981 BYTE, page 
36. 

“Interface a  Floppy-Disk 
Drive to an 8080A-Based 
Computer,” by John Hoep- 
pner, May 1980 BYTE, page 
72. 

Interfacing to S-100/IEEE 
696 Microcomputers, Sol 
Libes and Mark Garetz. 
Berkeley, CA: Osborne/Mc- 
Graw-Hill, 1981, $15. 

“Build a Super Simple 
Floppy-Disk Interface," by 
James Nicholson and Roger 
Camp, Part 1: May 1981 
BYTE, page 360; Part 2: June 
1981 BYTE, page 302. 


, Steve 


Multichannel A/D 
Converters from 
Single Channels 


Dear Steve, 
Can I use transistors con- 
nected to the address lines of a 


computer to make a multi- 
channel A/D (analog-to-dig- 
ital) converter out of a single- 


channel A/D? 
Joel Chaney 


The answer to your ques- 
tion is yes. However, a sim- 
pler method uses a CMOS 
(complementary metal-oxide 
semiconductor) 4051-type 


the electronic equivalent of an 
8-position rotary switch. 
When it is enabled, you 
simply send it а 3-bit address, 
which allows the voltage level 
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bilateral switch. This device is 


on the corresponding input 
line to pass through to its 
single output line. 

The 4051, along with its pin 
assignments, is shown in 
figure 2. To enable the device, 
you must ground the inhibit 
pin. To get it to work with 
negative-going analog signals, 

you must connect pin 7 to a 
-— و‎ — 5-volt supply. This pin can 
IN be grounded with positive- 
only voltages. 

If you are interested in 
learning more about CMOS 
devices, pick up a copy of the 
CMOS Cookbook, by Don 
Lancaster. It costs $13.95 and 
is published by Howard W. 
Sams & Company... 


.Steve 


Figure 2: The 4051-type bilateral switch and its pin assignments. 


| INVENTORY CONTROL LIKE THE BIG GUYS 
—AT LITTLE GUY PRICES 


ARBA SYSTEM: Real time inventory control 
that starts with the ARBA RS-232 cash register 
and offers sophisticated Point of Sale and In- 


ARBA Register 

RS232 interface. . . Utilizes 
standard ASCII encoding... Twin 
Display Windows. .. Receipt and 
Detail Tapes. .. Cash, charge, 
received on account, paid out, 


void, discount keys... 11 key 
numeric рай... Tax, non tax 
functions... 


ARBA Register available separately. . . 


ventory Control software. 


ARBA Point of Sale ' 

Prints price tags. . . Generates 
part numbers. . . Reports up to 99 
Departments. . . Reports sales by 
employee. . . item exception 
reports. . . Refund, vold, paid out, 
discount reports by employee... 
Accommodates all ARBA Register 
keystrokes... 


$1295.00—Suggested Retail 


Inventory Control 
12 digit 


Accounting Plus * 
Up to 65,000 items... 
alpha/numeric part number. . . 
Recommended order report. . . 
Sales analysis by department 


item or vendor. . . Gross margin 
analysis. . . Stock status 
reports... Year to date activity... 
Integrates with Accounting 


Plus... 
Circle 465 on inquiry card. 


Also available - Accounting Plus* General Ledger, Receivables, Payables, Payroll, Purchase Order. . . 
Runs under CP/M** 


ARBA 


and MP/M* * 


*TM Software Dimensions Inc., Citrus Heights, Califorma 
* *'TM Digital Research, Pacific Grove, California 


ARBA Fine Business Computing Corporation 
890 East Roosevelt Road 


Lombard, Illinois 60148 (312) 620-8566 


DEALER INQUIRIES WELCOME 


Homebrewer's 
Nightmare 


Dear Steve, 

I have been attempting to 
interface National Semicon- 
ductor's MM58167A real-time 
clock integrated circuit to an 
Apple II I/O expansion bus. I 
have been using your article 
"Everyone Can Know the Real 
Time" as a reference (May 
1982 BYTE, page 34). I have 
constructed a circuit (figure 3) 
. on a Vector Plugboard. The 
MMS58167A MOS .(metal- 
oxide semiconductor) is sen- 
sitive to static, so it requires 
special handling procedures. 
When I installed the clock 
device, I found that only two 
of the seven registers could be 
accessed correctly. Some of 
the counters and registers 
were stuck on illegal values 
(only binary-coded decimal 
values are allowed), but the 
thing was apparently keeping 
time. 

I asked the vendor, Jameco, 
of Belmont, California, to 
replace the device, which it 
did. The new chip's registers 
can be accessed properly, and 
it, too, seems to keep time. 
However, it doesn't respond 
to the GO command, so I 
cant set it. Finally, the 
seconds output is stuck on 
hexadecimal FF. 

In both cases, I was careful 


+5V 


Figure 3: Mr. Beighe's circuit. 


MM58167A 


to take all the precautions 
necessary with MOS devices, 
so I'm sure that I haven't 
caused the problem. How can 
I tell if it's the chip or the inter- 
face that's the culprit? Also, 
what is the “test mode” listed 
in table 1 of your article? 
Edward Beighe 

Bethlehem, PA 


You have just experienced 
the dilemma of every hard- 
ware buff: "is it me or is it the 
chip?" The best way to test an 
LSI (large-scale integration) 
chip is to substitute another. 
The specification sheets de- 
scribe the function of the de- 
vice, and it's usually possible 
to set up a known condition 
on the input side and testfor a 
correct output. If some of the 
outputs are correct and some 
are not, the chip can usually 
be suspected. 

From the symptoms that 
you describe, it sounds like 
you have a defective chip. 
While you may have taken 
the proper handling precau- 
tions, it's possible that some- 
one before you did not. 

Other clock chips use the 
test mode for production test- 
ing. It speeds up certain func- 
tions so that the counting rate 
can be verified. It is not in- 
tended to be used in normal 
Steve 


operation. . . 


І/0 SELECT 


Where to Catch the 
$-100 Bus Standard 


Dear Steve, 

How сап get a copy of the 
IEEE 5-100 bus standard? 
Chip Wiggs 
Miami, FL 


іп “Ask BYTE,” Steve Ciar- 
| cia answers questions on any 
area of microcomputing. The 
most representative ques- 
tions received each month 
will be answered and, pub- 
lished. Do you have a nag- 
ging problem? Send your in- 
quiry to: 
Ask BYTE 


Order copies of IEEE-696, 
as the 5-100 bus standard is 
known, from the IEEE Service 
Center, 445 Hoes Lane, Pis- 
cataway, М) 08854, (201) 
981-0060. Write or call for the E 

i кейде с/о Steve Ciarcia 

latest price and shipping de- POB 582 
tails. Glastonbury CT 06033 

Information on this bus and І м а аге 3 RN to | 

rce, chat wi ev 

many other buses can be (T СЕЗІ directly Е ted: 
found in the excellent book high volume of inquiries, per- 
The 5-100 & Other Micro sonal replies cannot be | 
Buses, by Elmer C. Poe and given. Be sure to include 
James C. Goodwin. It's pub- "Ask BYTE” іп the address. 
lished by Howard W. Sams & 
Company (1981). Also see 
"Ihe IEEE Standard for the 
S-100 Bus," by Mark Garetz 
(February 1983 BYTE, page 
272). . . .Ѕіеуе в 


New Inmac Catalog | 


acked 
ih compter arg 


wp supplies. 


Yours free! 


Accuratelycalled “the bible ofthe industry,” it’s 
loaded with great producis ond ideos for your 
personal cornpuler, minicomputer or word- 
processing system. You'll enjoy: 

m One-stop shopping. Over 2,000 products 
to choose from. 

m Easy ordering. Mail, phone, or TWX. 
Verbal PO.’s welcome. 


@ Fast delivery. 24-hour shipment. Over- 
night emergency shipments ovoiloble, 

m 45-day trial. Fullrefund if not completely 
satisfied. 

п Guaranteed quality. All products tieid- 
tested to highest stondards. 

m Lower shipping costs. 7 tully stocked 
distribution centers serving the U.S. 


Send today for your free 100-page inmac catalog. Or phone (408) 727-1970. 
S dui "num 


ШТ HH Cotolog Dept., 2465 Augustine Drive, Sonto Clora, CA 95051 
d Please be sure to include your phone number, 


LJ 
Қ араа 2 
g emm 1 


П CITY STATE ТІР 1 
107120 
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Event Queue 


April 1983 


April-May 

Courses in С Language and 
Unix, various sites through- 
out the U.S. Three 5-day 
courses are offered by Plum 
Hall Inc. The "C Program 
ming Workshop," a hands-on 
course, covers all aspects of 
the C language for individu- 
als able to program in anoth- 
er language. The "Advanced 
C Topics Seminar" covers ef- 
ficiency, portability, reada- 
bility, debugging, packaging, 
and interfacing. The "Unix 
Workshop" is an introduc- 
tory course that focuses on 
software development. Each 
course fee is $1000. For 
details, contact Joan Hall, 
Plum Hall Inc,, 1 Spruce 
Ave., Cardiff, NJ 08232, 
(609) 927-3770. 


April-May 

Information Processing Semi- 
nars, various sites through- 
out the U.S. Datapro Re- 
search Corporation offers 
more than 35 seminars about 
information processing. 
Among the titles are "Opti- 
mizing Source Data Entry: 
Design Techniques," "User 
Friendly Information Deliv- 
ery: Approaches to Online 
Systems Development," and 
"Distributed Systems Design: 
Microcomputers to Main- 
frames.” These courses can be 
presented on an_ in-house 
basis. For a seminar catalog, 


contact Datapro Research 
Corp., 1805 Underwood 
Blvd., Delran, М) 08075, 


(800) 257-9406; in New 
Jersey, (609) 764-0100. 


April-June 

Computer Literacy for Law- 
yers, various sites throughout 
the U.S. This seminar is in- 
tended to introduce attorneys 
to basic computer concepts 
and their application to the 
practice of law. Subjects 
covered include specific ways 
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that computers can assist in 
operating legal practices, 
how computers can help law- 
yers service clients more ef- 
fectively, and the uses, costs, 
and benefits of using com- 
puters in legal practice. The 
fee for each participant is 
$550, which includes refer- 
ence materials. Group dis- 
counts are available. For fur- 
ther information, contact 
Kathryn Mann, Center for 
Legal Studies, 1926 Arch St., 
Philadelphia, PA 19103, 
(215) 732-6999, 


April-]une 

Computer Showcase Expos, 
various sites throughout the 
U.S. This popular show will 
be held in several major cities 
between April and June. For 
a schedule, contact The Inter- 
face Group, 160 Speen St., 
POB 927, Framingham, MA 


01701, (800) 225-4620; in 
Massachusetts, (617) 879- 
4502. 

April-June 


Courses from Q.E.D. Infor- 
mation Sciences, various sites 
throughout the U.S. Some of 
the courses listed are "Sys- 
tems Analysis Workshop," 
"Project Management and 
Control," and "Data Analy- 
sis.” Address inquiries to 
Priscilla Goudreault, Q.E.D. 
Information Sciences Inc., 
Q.E.D. Plaza, POB 181, 
Wellesley, MA 02181, (800) 
343-4848; in Massachusetts, 
(617) 237-5656. 


April-June 

Data Processing Courses, the 
Hartford Graduate Center, 
Hartford, CT. Among the 
courses being offered are 
“ANS COBOL Programming 
Workshop 1” and "CICS/VS 
Command Level Coding 
Workshop." Hartford Grad- 
uate Center data-processing 
courses are available for on- 
site presentation. For details, 
contact Don Florek, The 
Hartford Graduate Center, 


275 Windsor St., Hartford, 
CT 06120, (203) 549-3600, 
ext. 252, 253, or 254. 


April-]une 

Fourth Generation Method- 
ologies and Seminars of Ex- 
cellence, various sites 
throughout the U.S. The five- 
day "Fourth Generation 
Methodologies" seminar ex- 
plores information engineer- 
ing, application creation 
methodologies, and manage- 
ment patterns. James Martin 
will be the seminar leader. 
The fee is $1495. 

Some of the areas covered 
by the "Seminars of Excel- 
lence" are local data net- 
works, relational databases, 
and distributed database sys- 
tems. Feesrange from $795 to 
$950. Details on these semi- 
nars are available from the 
Technology Transfer Insti- 


tute, 741 10th St, Santa 
Monica, CA 90402, (213) 
394-8305. 
April-June 


Intel Microcomputer Work- 
shops, various sites through- 
out the U.S. Among the 
workshops to be held are “In- 
troduction to Microproces- 
sors" and “iAPX 86, 88, 186 
Microprocessors.” Intel Cus- 
tomer Training Courses are 
available for on-site presenta- 
tion. For details, contact Intel 
Corp., Mail Stop SV3-1, 3065 
Bowers Ave., Santa Clara, 
CA 95051. 


April-]une 

Intensive Seminars of Interest 
to Data Processing Profes- 
sionals, Boston metropolitan 
area. Among the two- to five- 
day seminars offered are 
"Project Management" and 
"Systems Design." Registra- 
tion fees range from $495 to 
$975. For a seminar bulletin, 
contact Ms. Ginny Bazarian, 
Office of Continuing Educa- 
tion, Higgins House, Worces- 
ter Polytechnic Institute, 
Worcester, MA 01609, (617) 
793-5517. 


April-June 

Management Development 
Programs, Providence, RI, 
Boston, MA, and Hartford, 
CT. The Center for Manage- 
ment Development offers 
seminars in a variety of areas, 
including communications, 
industrial relations, and elec- 
tronic data processing. Many 
of the Center’s programs can 
be conducted on location for 
your organization. For com- 
plete information, contact 
The Center for Management 
Development, Bryant Col- 
lege, Smithfield, RI 02917, 
(401) 231-1200, ext. 314. 


April-June 

Professional Development 
Seminars, various sites 
throughout the U.S. Data 
communications, database 
management, software and 
systems, and computer-aided 


' design/manufacturing are 


some of the areas investigated 
in seminars offered by the In- 
stitute for Advanced Tech- 
nology. For a detailed cata- 
log, contact the Registrar, In- 
stitute for Advanced Tech- 
nology, Control Data Corp., 
6003 Executive Blvd., Rock- 
ville, MD 20852, (800) 
638-6590; in Maryland, (301) 
468-8576. 


April-June 

Seminars in Simulation, 
Management, Statistics, and 
Computer Science, various 
sites throughout the U.S, 
"Simulation Modeling for 
Decision Making," "Database 
Design," and "Satellite Com- 
munications Technology" are 
some of the topics to be pre- 
sented. For information, con- 
tact the Institute for Profes- 
sional Education, POB 756, 
Arlington, VA 22216, (703) 
527-8700. 


April-]uly 

Courses from Integrated 
Computer Systems, various 
sites throughout the U.S. 
Course titles include "Com- 


ee er RNa ed 


puter-Aided Design and 
Manufacturing,” “Computer 
Graphics," "Hands-On 
Pascal Workshop," "Defining 
Software Requirements, 
Specifications, and Tests," 
and "Computerized Robots." 
Fees range from $695 to $845. 
For information, contact 
Ruth Dordick, Integrated 
Computer Systems, 3304 
Pico Blvd., POB 5339, Santa 
Monica, CA 90405, or call 
(213) 450-2060. 


April-]uly 

Productivity '83, various sites 
throughout the U.S. and 
Canada. This is Hewlett- 
Packard's hands-on showcase 
of more than 32 computer 
products and 17 seminars. It's 
designed to provide data- 
processing professionals and 
novices answers to problems 
confronting the industry. For 
details, call (800) 453-9500. 


April-July 

Technical Courses from 
Zilog, Campbell, CA. A wide 
variety of such courses as 
“The Computer: A Survey 
Course" and "C Programm- 
ing” are offered, Fees range 
from $175 to $875. For a 
complete schedule, contact 
Zilog Inc., Training and 
Education Department, 1315 
Dell Ave., Campbell, CA 
95008, (408) 370-8092. 


April-October 

Courses from the AMA, 
various sites throughout the 
U.S. The American Manage- 
ment Associations (AMA) of- 
fers an on-going series of 
seminars in such areas as 
human resources, informa- 
tion systems, and manufac- 
turing and technology man- 
agement. In-house develop- 
ment and training seminars 
can be arranged. For infor- 
mation on AMA membership 
or seminar particulars, con- 
tact the American Manage- 
ment Associations, 135 West 
50th St, New York, NY 
10020, (212) 586-8100. 


April-December 

IEEE Conferences and 
Meetings, various sites 
around the world. The In- 
stitute for Electrical and Elec- 
tronics Engineers (IEEE) 
sponsors conferences, meet- 
ings, and workshops cover- 
ing high-technology issues. 
For details, contact the IEEE 
Computer Society, Suite 300, 
1109 Spring St., Silver Spring, 
MD 20910, (301) 589-8142. 


April 10-13 

APL83, Sheraton Washing- 
ton Hotel, Washington, DC. 
This conference and exhibi- 
tion includes hands-on dis- 
plays and presentations of 
technical papers. For details, 
contact D & S Whyte Asso- 
ciates, Conference and Ex- 
hibits Manager, Suite 200, 
117 King St., Alexandria, VA 
22314, (703) 548-2802. 


April 10-15 
Data Processing Training 
Managers' Workshop, 


Dallas, TX. This workshop is 
intended for individuals with 
less than 18 months of ex- 
perience in coordinating 
data-processing programs. 
Participants will learn how to 
establish in-house education 
programs that meet manage- 
ment's objectives and ensure 
a high return on their 
organization's investment in 
training. The fee is $1000. 
Contact Deltak Inc., 1751 
West Diehl Rd., Naperville, 
IL 60566, (312) 369-3000. 


April 11-13 

Gate Arrays, Boston, MA. 
For full details, contact the 
Continuing Education Insti- 
tute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; on the West 
Coast, call (213) 824-9545. 


April 11-13 

IBM-MVS Training Semi- 
nars, Chicago, IL. Two semi- 
nars are offered: "MVS Inter- 
nals Overview for Data Pro- 
cessing and Operations Man- 


agement” and "MVS Inter- 
nals for Systems Program- 
mers." These courses run for 
1% and 2^ days, respective- 
ly. For complete information, 
contact ACTS Corp., 11910 
Gate Way, Austin, TX 78759, 
(512) 258-7869. 


April 11-13 

Personal Computers for 
Scientists and Engineers, 
Center for Professional Ad- 
vancement, East Brunswick, 
NJ. Participants will learn 
how to use disk-operating 
systems, electronic spread- 
sheets, filing systems, and a 
word processor. Other pro- 
grams will be demonstrated. 
Each attendee will work with 
an Apple II Plus computer. 
Two session formats are 
available. The fee is approx- 
imately $750. Contact the 
Center for Professional Ad- 
vancement, General Informa- 
tion, POB H, East Bruns- 
wick, NJ 08816, (201) 
249-1400. 


April 11-15 

Intergraphics ‘83, Takanawa 
Prince Convention Center, 
Tokyo, Japan. This confer- 
ence and exhibition will cover 
a wide range of computer- 
graphics topics, including 
business and management 
graphics, virtual machine 
languages, and chemical and 
biochemical appli tions of 
computer graphics. Comple- 
menting formal programs 
will be speakers, discussions, 
and tutorials. For complete 
details, contact the World 
Computer Graphics Associa- 
tion, Suite 250, 2033 M St. 
NW, Washington, DC 20036, 
(202) 775-9556. 


April 12-13 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
This short course reviews 
hardware and software tech- 
nology for potential buyers 
of microcomputers in relation 
to specific scientific and en- 
gineering applications. The 


fee is $195. Contact the Space 
Office, Colorado School of 
Mines, Golden, CO 80401, 
(303) 273-3321. 


April 12-13 

The Seventh Annual Univer- 
sity of Dayton Computer 
Fair, University of Dayton 
Arena, OH. This fair is spon- 
sored by the Office for Com- 
puting Activities of the Uni- 
versity of Dayton. It features 
terminals, computers, and 
word processors. Further in- 
formation can be obtained 
from Don Schumacher, Uni- 
versity of Dayton, 300 Col- 
lege Park Ave., Dayton, OH 
45469, (513) 229-3511. 


April 12-14 

The Ninth Annual Federal 
Data Processing Expo, Con- 
vention Center, Washington, 
DC. More than 150 com- 
panies will display and de- 
monstrate computer and 
communications products 
and services. The conference 
portion of this event will of- 
fer 46 sessions on a variety of 
topics of interest to federal 
data-processing profession- 
als. For further information, 
contact The Interface Group, 
160 Speen St., POB 927, 
Framingham, МА 01701, 
(800) 225-4620; іп Massachu- 
setts, (617) 879-4502. 


April 12-14 
The Sixth Annual Southwest 
Computer Conference- 


SWCC, Myriad Convention 
Center, Oklahoma City, OK. 
The theme of this conference 
is “Managing Information 
Technology іп the '80s." 
Seminars and an exhibition 
area are planned. For details, 
contact SWCC, POB 950, 
Norman, OK 73070, (405) 
329-3660. 


April 13-15 

Local Area Networks: Design 
and Management, Hyatt 
Hotel, Los Angeles, CA. This 
seminar is intended to provide 
an understanding of the 
theory and practical imple- 
mentations of local-area net- 
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works, Areas of interest in- 
clude techniques of evaluating 
proposals for systems, meth- 
ods in analyzing conflicting 
information, and probable 
future developments. The fee 
is $595; group discounts are 
available. This seminar can be 
presented within your organi- 
zation. Contact the Center for 
Advanced Professional Edu- 
cation Inc., 11928 North Earl- 
ham, Orange CA 92669, 
(714) 633-9280. 


April 13-20 

Hanover Fair '83—Cebit '83, 
Hanover, West Germany. The 
Hanover Fair is one of the 
world's largest industrial trade 
fairs. Attention will be paid to 
office equipment and data- 
processing technology. More 
than 1200 exhibitors from 30 
countries will display their 
products to a crowd of more 
than 200,000. Full information 
is available from the Hanover 
Fairs Information Center, 


Salem Industrial Park, POB 
338, Whitehouse, N] 08888, 
(800) 526-5978; in New Jersey, 
(201) 534-9044. 


April 14-17 

The Second Annual New 
York Computer Show and 
Software Exposition, Nassau 
Coliseum, Uniondale, NY. 
This show features printers, 
software, hard disks, mo- 
dems, memory cards, car- 
tridges, publications, support 
services, and other peripherals 
and accessories. Admission is 
$5 for adults and $3 for chil- 
dren. Contact Northeast Ex- 
positions, 822 Boylston St., 
Chestnut Hill, MA 02167, 
(617) 739-2000. 


April 15-16 

The Thirteenth Annual Vir- 
ginia Computer Users Confer- 
ence—VCUC, Marriott Hotel, 
Blacksburg, VA. This confer- 
ence is organized and run by 
the Virginia Tech Student 


Chapter of the Association for 
Computing Machinery in co- 
operation with the Virginia 
Polytechnic Computer 5сі- 
ence Department. Topics of 
interest include Ada, human 
factors, and computer graph- 
ics. For more information, 
contact Luanne Melown or 
Paula Brimer, Virginia Poly- 
technic Institute and State 
University, 562 McBryde 
Hall, Blacksburg, VA 24061, 
(703) 961-6931. 


April 15-17 

Applefest, Convention Cen- 
ter, Anaheim, CA. This event 
features conferences, work- 
shops, and panel discussions 
designed to show users how to 
effectively use their Apples. 
Approximately 350 exhibitors 
will participate. For more in- 
formation, contact Northeast 
Expositions, 826 Boylston St., 
Chestnut Hill, MA 02167, 
(800) 841-7000; in Massachu- 
setts, (617) 739-2000. 


April 15-17 

The Use of Computers in Psy- 
cholog , Hilton, Wilmington, 
NC. With a focus on micro- 
computers, the five planned 
symposia will cover such 
issues as statistical and thera- 
peutic applications and the use 
and misuse of microcompu- 
ters in psychological assess- 
ment. For complete details, 
write to Steven R. Edelman, 
Association of Eastern North 
Carolina Psychologists, 105 
Lou Dr., Goldsboro, NC 
27530. 


April 16 

The First Annual Oak Ridge 
Hamfest/Computerfest, Civic 
Center, Oak Ridge, TN. Man- 
ufacturer displays, trading op- 
portunities, technical talks, 
demonstrations, and hourly 
door prizes will highlight this 
show. For further informa- 
tion, write to the Oak Ridge 
Amateur Radio Club Inc., 
POB 291, Oak Ridge TN 
37830. 


SuperBrain Il - СотриЅїаг Network Systems 


e Excellent dealer & EOM discounts 
e CMC's own nationa! on-site service 
е Toll-free Ordering & technical assistance 


e Module replacement 
e Advertising co-op 
e After-sale support 


CMC ALSO OFFERS 


CompuStar 


Hard Disk 


Systems 
10mb, 32mb & 96mb 


e Six-month warranty 

e High resolution graphics 

e System support training 
in our facilities 


e Optional green phosphor screen 

е Enhanced DOS software with advanced files 
directory, diagnostics, disk editor, communications 
software and others 


SOFTWARE, PERIPHERALS FOR SUPERBRAIN COMPUSTAR 


SOFTWARE PRINTERS MODEMS 
Accounting Plus Microsoft Datasouth Anderson-Jacobson 
Wordstar MBasic Epson CAT Novation 
dBase II Fortran 80 C. Itoh 
Microplan Собо! 80 Okidata Ды DISKS 
Profitplan M/T Pascal EC arga 
Bisynch 80 P/L1 80 Starwriter Orvus 
CBasic || Spellguard F10 MEDIA 
Spellstar Dysan 
Verbatim 


JENS CMC INTERNATIONAL 


A Division of Computer Marketing Corporation 
11058 Main Street, Suite 220 
Bellevue, Washington 98004 

TELEX: 152556 SEATAC 


Control Data Corp. 
Phoenix Drives 
9448-96 CMD 

9448-32 


LOWEST PRICES 
ANYWHERE! 


MISC. 
Line Filters 
Power Supplies 


For Information Cail (206)453-9777 
To Order, Call Toll-free 1-800-426-2963 


DEALER INQUIRJES, GSA, GOVERNMENT, EDUCATIONAL BIDS INVITED 


Faget yh 208 Сианы Yt reper bale gi ere (міз быға [зити 
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April 16-17 

The Eighth Annual Trenton 
Computer Festival, Trenton 
State College, NJ. This festival 
includes short courses, user 
group meetings, demonstra- 
tions, commercial exhibits, 
and a flea market. Admission 
for the two days is $5. Con- 
tact Dr. Allen Katz, Trenton 
State College, Hillwood Lakes 
CN 550, Trenton, NJ 08625, 
(609) 771-2487. 


April 18-20 

Personal Computers for 
Scientists and Engineers, East 
Brunswick, NJ. For details, see 
April 11-13. 


April 18-21 

The Thirteenth International 
Symposium on Industrial 
Robots and The Robots 7 
Conference and Exposition, 
Conrad Hilton Hotel and Mc- 
Cormick Place, Chicago, IL. 
The theme for this event, "Ro- 
botics: The Emerging Chal- 
lenge," will be investigated 


. In Texas Orders 
Questions & Answers 
1-713-392-0747 


through more than a dozen 
conference sessions, four 
special forums, and three 
basic sessions. More than 150 
companies wil exhibit in- 
dustrial robots and compo- 
nents. This event is cospon- 
sored by Robotics Interna- 
tional of the Society of Manu- 
facturing Engineers (RI/SME) 
and the Robot Institute of 
America (RIA). Details are 
available from Ms. Pat Van 
Doren, SME Technical Activi- 
ties, One SME Dr., POB 930, 
Dearborn, MI 48128, (313) 
271-1500, ext. 369. 


April 18-22 

Auditing in the Contempor- 
ary Com uter Environment, 
Las Vegas, NV. This course is 
designed for internal auditors 
and financial and data-pro- 
cessing professionals. Partici- 
pants will learn a compre- 
hensive audit approach for 
computer-based systems, in- 
cluding how to evaluate con- 
trols and how to design a pro- 


gram of tests using question- 
naires, checklists, software 
tools, and flowcharts. Contact 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187, (312) 682-1200. 


April 18-22 

Auditing Integrity Controls in 
the Contemporary Computer 
Environment, Las Vegas, NV. 
This program is designed to 
provide an overview of the 
computer environment, its 
controls, and its interrelation- 
ships. It com ves theoretical 
and practical approaches for 
electronic data-processing 
auditing, with an emphasis on 
integrity controls and related 
operational concerns. Further 
details are available from 
Marge Umlor, EDP Auditors 
Foundation, 373 South 
Schmale Rd., Carol Stream, 
IL 60187, (312) 682-1200. 


April 18-22 
Digital Communication and 


INDUSTRIES, INC. 


22511 Katy Freeway 
Katy (Houston) Texas 77450 


Satellite Systems, University 
of California, Los Angeles. 
For details on this short 
course, contact the UCLA Ex- 
tension Short Course Pro- 
gram, POB 24901, Los 
Angele, CA 90024, (213) 
825-1295 or (213) 825-3344. 


April 19-20 

Workspace 83, Civic Audito- 
rium, San Francisco, CA. This 
show will feature the latest in 
electronic office furnishings, 
systems, and services for cor- 
porate, institutional, and 
commercial offices. Exhibits 
will include open-plan sys- 
tems, lighting, fabrics, acces- 
sories, and telephone systems. 
Seminars and workshops re- 
lating to automated office 
space will be held. For details, 
contact The Charles Co., 
Suite 500, 44 Montgomery 
St., San Francisco, CA 94104, 
(415) 931-8255. 


April 19-21 
Electro/83—High-Technology 


To Order 
1-800-231-3680 
800-231-3681 


SAVE BIG DOLLARS ON ALL TRS-80 HARDWARE & SOFTWARE 


TRS-80® BY RADIO SHACK. Brand new in cartons delivered. Save state sales tax. Texas residents add only 5% sales tax. 
Open Mon.-Fri. 9-6, Sat. 9-1. We pay freight and insurance. Come by and see us. Call us for a reference in or near your city. 
Ref: Farmers State Bank, Brookshire, Texas. 


WE OFFER ON 
REQUEST 


Federal Express (Overnight Dalivary) 


Houston Intercontinental 
Airport Delivery (Same Dey) 

U.P.S. BLUE (Every Day) 

References from people who have 


bought computers from us probably in 
your city. We have thousands of 
satisfied customers. WE WILL NOT BE 


UNDERSOLD! 


ED McMANUS 


> 


No Tax оп Out of Texas Shipments! 


Save 
10% 15% 


OR MORE 


Telex 77-4132 (Fleks Hou) 


* TRS-80 ts a Registered Trademark of Tandy Corp 


Circle 250 on inquiry card. 


WE ALWAYS 
OFFER 


We accept Master Card, VISA, 
and American Express. 

Wa usa Direct Freight Lines. No 
long waits. 


We always pay the freight and 
insurance 


Toll free order number 

Our capability to go to the giant 
TRS-80- Computer warehouse 5 
hours away, in Ft. Worth, Texas, 
to keep you in stock. 


JOE McMANUS 
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Electronics Exhibition and 
Convention, Coliseum and 
Sheraton Centre, New York, 
NY. This show runs concur- 
rently with the Mini/Micro- 
Northeast exposition. For in- 
formation, contact Electronic 
Conventions Inc., 999 North 
Sepulveda Blvd., El Segundo, 
CA 90245, (800) 421-6816; in 
California, (800) 262-4208 or 
(213) 772-2965. 


April 19-21 

Infocom 83, Town and Coun- 
try Hotel, San Diego, CA. 
The theme for this second an- 
nual joint conference of the 
IEEE Computer and Commu- 
nications Societies is “Com- 
puters and Communications 
Integration: Reality and Illu- 
sion.” Topics of interest in- 
clude computer network ar- 
chitectures, computer com- 
munications standards, and 
integrated services digital net- 
works. A series of tutorials 
will be held the day before this 
conference begins. For further 
information, contact the IEEE 
Computer Society, POB 639, 
Silver Spring, MD 20901, 
(301) 589-3386. 


April 19-22 

Applied Time Series Analysis, 
Columbia Inn, Columbia, 
MD. For full details, contact 
the Continuing Education In- 
stitute, Oliver's Carriage 
House, 5410 Leaf Treader 
Way, Columbia, MD 21044, 
(301) 596-0111; on the West 
Coast, call (213) 824-9545. 


April 20-22 

Local Area Networks: Design 
and Management, Hilton Inn, 
Natick, MA. For details, see 
April 13-15. 


April 20-22 

Symposium on Computer- 
Aided Geometry Modeling, 
Hampton, VA. For informa- 
tion, contact John Shoosmith, 
Mail Stop 125, NASA Langley 
Research Center, Hampton, 
VA 23665, (804) 827-3466. 
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April 21-22 

Broadband Local Networks, 
Washington, DC. This pro- 
gram is the first of four parts 
in the Architecture Technol- 
ogy Corporation's 1983 
Forum Series. The series will 
bring together manufacturers 
and users of local network 
schemes to exchange views 
and information in an infor- 
mal setting. The format in- 
cludes presentations, panel 
discussions, and а techno- 
logical summary. The cost is 
$395 per person. For addi- 
tional information, contact 
the Architecture Technology 
Corp., POB 24344, Minnea- 
polis, MN 55424, (612) 
935-2035, 


April 21-22 

Computers in Construction, 
New York, NY. This seminar 
is designed to assist construc- 
tion contractors and construc- 
tion management firms in ac- 
quiring computer systems. 
The registration fee is $395. 
For further information, con- 
tact CIP Information Services 
Inc., 1105-F Spring St., Silver 
Spring, MD 20910, (301) 
589-7933. 


April 21-22 

Individualized Language 
Teaching Through Microcom- 
puter-Assisted Instruction, 
Tampa, FL. This seminar will 
provide the theoretical back- 
ground and hands-on experi- 
ence necessary to enable par- 
ticipants to make practical use 
of microcomputer-assisted 
language instruction. For a 
brochure, contact Ms. Anita 
Mires, American Language 
Academy, Suite 200, 11426 
Rockville Pike, Rockville, 
MD 20852, (301) 984-3400. 


April 21-24 

Virginia/Carolinas Computer 
Show and Office Equipment 
Exposition, Pavilion Exhibi- 
tion Center, Virginia Beach, 
VA. For details, contact Dée 
Harris, Computer Expositions 


Inc., POB 3315, Annapolis, 
MD 21403, (800) 368-2066; in 
Maryland, (301) 263-8044. 


April 22 

Microcomputers in Physics 
Instruction, Wilkes College, 
Wilkes-Barre, PA. This ses- 
sion is sponsored by the Cen- 
tral Pennsylvania Section of 
the American Association of 
Physics Teachers. For infor- 
mation, contact F. J. 
Donahoe, Wilkes College, 
Box 111, Wilkes-Barre, PA 
18766. 


April 22-23 

The Third Annual Role of the 
Computer in Education Con- 
ference, New Trier High 
School-West, Northfield, IL. 
This show is sponsored by 
Micro-Ideas. The keynote 
speaker will be Arthur 
Luehrmann. Further informa- 
tion is available from Richard 
Nelson, Micro-Ideas, 1335 
North Waukegan Rd., Glen- 
view, IL 60026, (312) 
998-5065. 


April 24-29 

Data Processing Training 
Managers’ Workshop, San 
Francisco, CA. For details, see 
April 10-15. 


April 24-29 

The HP 3000 International 
Users Group Conference, 
Montreal, Quebec, Canada. 
The theme for this conference 
is “Systems Designed with 
Users in Mind.” Technical 
papers, vendor exhibits, and a 
lecture by Isaac Asimov will 
highlight this conference. Full 
details are available from Ms. 
Renaye Lee, Conference 
Manager, HP 3000 IUG, Suite 
205, 289 South San Antonio 
Rd., Los Altos, CA 94022, 
(415) 941-9960. 


April 25-27 
The 1983 Symposium on Se- 
curity and Privacy, Clare- 


mont Hotel, Oakland/Berke- 
ley, CA. Papers and panel ses- 
sions will explore such topics 
as security testing and evalua- 
tion, application security, and 
cryptographic protocol. For 
further details, contact the 
IEEE Computer Society, POB 
639, Silver Spring, MD 20901, 
(301) 589-3386. 


April 25-27 

Workshop on Software Engi- 
neering Technology Transfer, 
Konover Hotel, Miami Beach, 
FL. This workshop will probe 
some of the problems affect- 
ing the use of software engi- 
neering tools, techniques, and 
methodologies, in such areas 
as marketing, engineering, 
sales, and customer service. 
For further information, con- 
tact the IEEE Computer So- 
ciety, POB 639, Silver Spring, 
MD 20901, (301) 589-3386. 


April 25-29 

Auditing in the Contem- 
porary Computer Environ- 
ment, Oklahoma City, OK. 
For details, see April 18-22. 


April 26-28 

Exploitation '83— The HP1000 
International User Group 
Conference, Heathrow Penta 
Hotel, Heathrow, London, 
England. Papers and commer- 
cial exhibits about getting the 
most from your system will be 
featured. For full details, con- 
tact the HP1000 Conference 
Centre, Conference Services 
Ltd., 3 Bute St., London SW7 
3EY, England; tel: 01-584 
4226; Telex: 916054. 


April 26-28 

Info/Manufacturing and Hi- 
Tech 83, McCormick Place, 
Chicago, IL. These joint con- 
ferences and expositions cover 
information systems and ad- 
vanced manufacturing tech- 
nologies. The intent is to coor- 
dinate efforts and solve com- 
mon problems confronting 
manufacturing technology 


and information system com- 
panies. More than 50 confer- 
ence sessions are planned. 
Topics on the agenda include 
database management and 
systems integration, office 
automation, and artificial in- 
telligence expert systems. 
Conference programs are 
available from Clapp & 
Poliak, 708 Third Ave., New 


York, NY 10017, (212) 
370-1100. 
April 26-29 
Comdex/Spring, Georgia 


World Congress Center and 
the Apparel Mart, Atlanta, 
GA. More than 600 com- 
panies will display and de- 
monstrate computers, word- 
processing systems, peripher- 
als, software, media, supplies, 
services, and other computer- 
related items. This third an- 
nual conference will offer 56 
sessions on business, mar- 
keting, and financial subjects 
of interest to ISOs (indepen- 
dent sales organizations). 
Contact The Interface Group, 
160 Speen St., POB 927, 
Framingham, MA 01701, 
(800) 225-4620; in Massachu- 
setts, (617) 879-4502. 


April 28-30 

Ed Com/Spring '83, Washing- 
ton, DC. In more than 300 
session hours educators will 
address, evaluate, and analyze 
the development of computers 
in education. Demonstrations, 
seminars, hands-on ехрег- 
ience, and panel sessions will 
display hardware, software, 
and publications. For more in- 
formation, contact Carol 
Houts, Judco Computer Expos 
Inc., Suite 201, 2629 North 
Scottsdale Rd., Scottsdale, 
AZ 85257, (800) 528-2355; in 
Arizona, (602) 990-1715. 


April 28-30 

Microcomputers іп Educa- 
tion, Cambridge, MA. This 
hands-on workshop is de- 
signed for teachers and ad- 
ministrators at all levels. 


Topics include microcom- 
puters in science and mathe- 
matics instruction, Logo, 
Pascal, machine language, 
and microcomputers and the 
education of students with 
special needs. Contact Ms. 
Sharon Woodruff, Technical 
Education Research Centers, 8 
Eliot St., Cambridge, MA 
02138, (617) 547-3890. 


April 28-30 

Teaching Math with Micro- 
computers, Chicago, IL. This 
seminar is designed to inform 
elementary, intermediate, and 
secondary school educators 
how to effectively use the 
microcomputer as a tool in 
mathematics teaching. Par- 
ticipants will be divided into 
workshop groups by academ- 
ic levels. Guest speakers will 
explore such areas as com- 
puter literacy and awareness, 
software, programming, and 
hardware selection. For 
members of the National 
Council of Teachers of 
Mathematics (NCTM), the 
registration fee is $145. For 
nonmembers, the fee is $245. 
Address inquiries to NCTM 
"83 Seminar Series, 1906 Asso- 
ciation Dr., Reston, VA 
22091, (703) 620-9840. 


April 28-May 1 

The Third Annual Southwest 
Computer Show and Soft- 
ware Exposition, Market Hall, 
Dallas, TX. This show fea- 
tures printers, modems, video 
displays, plug-in boards, car- 
tridges, software, and support 
services. Admission is $5 for 
adults and $3 for children. Full 
details are available from 
Northeast Expositions, 822 
Boylston St., Chestnut Hill, 
MA 02167, (617) 739-2000. 


May 1983 


May 1-4 
The Thirtieth International 
Technical Communication 


Conference, Sheraton-St. 
Louis Hotel, St. Louis, MO. 
This conference is sponsored 
by the Society for Technical 
Communication (STC). It 
will focus on such issues as 
industrial instruction, con- 
sumer education, and safety. 
For full details, contact the 
STC, 815 15th St. NW, 
Washington, DC 20005, (202) 
737-0035. 


May 2-5 

Test and Measurement World 
Expo, Convention Center, 
San Jose, CA. More than 50 
workshops will explore in- 
struments апа techniques 
critical to performing timely 
and cost-effective failure 
analyses of microelectronic 
circuits and components. 
Topics to be addressed in- 
clude X-ray microradio- 
graphy and surface analysis 
techniques. Full particulars 
are available from Meg 
Bowen, Test and Measure- 
ment World Expo, 215 
Brighton Ave., Boston, MA 
02134, (617) 254-1445. 


May 2-6 

Auditing Integrity Controls 
in the Contemporary Com- 
puter Environment, Okla- 
homa City, OK. For details, 
see April 18-22. 


May 2-6 

Systematic Software Mainte- 
nance in COBOL, Chicago, 
IL. This seminar incorporates 
a mixture of structured meth- 
odologies, management strat- 
egies, solutions for effective 
testing, criteria development, 
analysis, and feedback ac- 
countability. Contact Edu- 
teach Inc., Suite 907, 162 
North State St., Chicago, Il 
60601, (312) 641-1370. 


May 4-6 

The Sixth Annual Rocky 
Mountain Data Processing 
Expo and Conference, Cur- 
rigan Hall, Denver, CO. 
Some of the products to be 


exhibited include computers, 
word processors, graphics 
systems, peripherals, and 
support services. Complete 
particulars are available from 
Industrial Presentations 
West, Suite 304, 3090 South 
Jamaica Court, Aurora, CO 
80014, (303) 696-6100. 


May 5-7 

Teaching Math with Micro- 
computers, New York, NY. 
For details, see April 28-30. 


May 9-13 

The Twenty-fourth ADCIS 
International Conference, 
Marriott City Center, Den- 
ver, CO. The annual confer- 
ence of the Association for 
the Development of Compu- 
ter-based Instructional Sys- 
tems (ADCIS) features work- 
shops, novice and technical 
programs, presentations, 
poster sessions, and exhibits. 
For more information, con- 
tact the ADCIS International 
Headquarters, Miller Hall 
409, Western Washington 
University, Bellingham, WA 
98225, (206) 676-2860. 


May 10-11 

Selecting a Microcomputer 
for Scientific and Engineering 
Applications, Golden, CO. 
For details, see April 12-13. 


May 10-12 
Mini/Micro-Northwest, 
Portland, OR. Running con- 
currently with Northcon/83, 
this show addresses such 
topics as aerospace elec- 
tronics, laser applications, 
and signal and image pro- 
cessing. Contact Electronic 
Conventions Inc., Suite 410, 
999 North Sepulveda Blvd., 
El Segundo, CA 90245, (800) 
421-6816; in California, (800) 
262-4208 or (213) 772-2965. 


May 11-15 

Computa '83: The Third In- 
ternational Exhibition on 
Computer and Information 
Processing Technology, 
World Trade Centre, Singa- 
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pore. Complete information 
is available from Kallman As- 
sociates, 5 Maple Court, 
Ridgewood, NJ 07450, (201) 
652-7070. 


May 12-13 

The Fourth Annual Com- 
puter Law Institute, Univer- 
sity of Southern California 
Law Center, Los Angeles. 
This year’s Institute will pre- 
sent a program on structuring 
agreements for the distribu- 
tion of computer products 
domestically as well as inter- 
nationally. Other topics in- 
clude proprietary rights, anti- 
trust issues, and major sys- 
tems procurement. An op- 
tional session on the basics of 
computer products and tech- 
nology will be offered. Con- 
tact Ami Silverman, USC 
Law Center, University Park, 
Los Angeles, CA 90007, (213) 
743-2582. 


May 13-15 

Applefest, Bayside Exposi- 
tion Center, Boston, MA. 
This is the third annual Bos- 
ton Applefest. More than 400 
displays and booths of 
Apple-compatible products 
will be featured. Comple- 
menting the exposition will 
be seminars, conferences, 
workshops, and panel discus- 
sions. Call or write Northeast 
Expositions, 826 Boylston 
St., Chestnut Hill, MA 


02167, (800) 841-7000; in 
Massachusetts, (617) 739- 
2000. 

May 14-15 


Toronto PET User's Group 
Conference, George Brown 
College, Casa Loma campus, 
Toronto, Ontario, Canada. 
Speakers, workshops, a 
traders corner for used 
equipment, and exhibits of 
hardware, software, and ac- 
cessories highlight this event. 
Contact Chris Bennett, 
TPUG Corresponding Secre- 
tary, 381 Lawrence Ave. W, 
Toronto, Ontario MSM 1B9, 
Canada, (416) 782-9252. 
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May 16-18 

Computer Graphics for Engi- 
neering/Drafting Practice, 
University of Texas, Austin. 
This course will stress devel- 
oping the ability to prescribe 
and implement computer 
graphics equipment for 
specific engineering applica- 
tions. A two-day hands-on 
workshop follows the course. 
Contact the College of Engi- 
neering, University of Texas, 
Austin, TX 78712, (512) 
471-3396. 


May 16-18 

Mini-Conferences and Pro- 
fessional Growth Seminars, 
Loews Anatole, Dallas, TX. 
A special feature of this event 
will be the introduction of the 
data-entry certification pro- 
gram. Among the topics to be 
addressed are motivation, 
training, and interviewing. 
Contact Marilyn S. Bodek, 
Data Entry Management As- 
sociation, POB 3231, Stam- 
ford, CT 06905, (203) 
322-1166. 


May 16-19 

National Computer Confer- 
ence, Anaheim and Disney- 
land Hotel Convention Cen- 
ters, Anaheim, CA. This 
show features exhibits of 
computer products and ser- 
vices, technical sessions, 
seminars, and formal ad- 
dresses. For complete infor- 
mation, contact the Ameri- 
can Federation of Informa- 
tion Processing Societies Inc., 
1815 North Lynn St., Arling- 
ton, VA 22209, (703) 
558-3624. 


May 16-19 

Patent Your Software for 
Profit, Anaheim, CA. This 
seminar, which runs concur- 
rently with the National 
Computer Conference, will 
explore software patent ex- 
amples and offer advice on 
patenting and licensing soft- 
ware. Patent reference mate- 
rials will be provided. Full 
details are available from 


Delbert L. Keenon, Automa- 
tion Inc., 3410 Mona Lee, 
Houston, TX 77080, (713) 
462-4151. 


Мау 16-20 

Auditing in the Contem- 
porary Computer Environ- 
ment, New York, NY. For 
details, see April 18-22. 


May 16-20 

Auditing Integrity Controls 
in the Contemporary Com- 
puter Environment, Wash- 
ington, DC. For details, see 
April 18-22. 


May 17-20 

Technology /Invention New 
Product Expo, Expo Mart, 
Monroeville, PA. This show 
will feature everything from 
diesel fuel-injection systems 
to spring-loaded fly swatters. 
Further details can be ob- 
tained from Gary F. Brown, 
Technology/Inpex, Suite 
400, 701 Smithfield St., Pitts- 
burgh, PA 15222, (412) 
288-1344. 


May 18-20 

The Fifth National Confer- 
ence of the Cognitive Science 
Society, University of Roch- 
ester, Rochester, NY. This 
conference will consist of lec- 
tures, panels, commentaries, 
and papers. Contact the Cog- 
nitive Science Conference, 
Dewey Hall, University of 
Rochester, Rochester, NY 
14627, (716) 275-5402. 


May 18-20 

Man Machine Interface, Palo 
Alto, CA. For full details, 
contact the Continuing Edu- 
cation Institute, Oliver's Car- 
riage House, 5410 Leaf 
Treader Way, Columbia, 
MD 21044, (301) 596-0111; 
on the West Coast, call (213) 
824-9545. 


May 18-20 

Mipro-83: The Sixth Micro- 
processors/Microcomputers 
Course/Conference, Con- 


gress Center, Hotel Adriatic, 
Opatija, Yugoslavia. The 
theme for this conference is 
"Advanced Microcomputer 
Application Techniques and 
New Trends." It is geared 
toward hardware and soft- 
ware specialists and man- 
agers involved with the de- 
velopment, production, and 
management of microcom- 
puter-based systems. For de- 
tails, contact Mr. P. Drago- 
jlovié, Mipro Secretariat, Trg 
P. Togliatti 4, 51000 Rijeka, 
Yugoslavia. 


May 19-20 

Computers in Construction, 
Denver, CO. For details, see 
April 21-22. 


May 19-22 

Maryland Computer Show 
and Office Equipment Expo- 
sition, Convention Center, 
Baltimore, MD. Address in- 
quiries to Dee Harris, Com- 
puter Expositions Inc., POB 
3315, Annapolis, MD 21403, 
(800) 368-2066; in Maryland, 
(301) 263-8044. 


May 20-22 

Computers and Personal 
Values Sharing from Ex- 
perience, Sign of the Dove, 
Temple, NH. This workshop 
offers individuals in the com- 
puter community the oppor- 
tunity to examine personal, 
ethical, or moral questions 
associated with their work 
and with the impact of com- 
puters on society. The format 
includes small and large 
discussion groups and invited 
speakers. The cost is $150. 
For more information, con- 
tact Arthur Fink, Prince St., 
Box 614, Wilton, NH 03086, 
(603) 654-6518. 


May 21 

The Sixth Annual Spring 
Microcomputer Show & Tell 
Conference, University of 
Oklahoma, Norman. This 
conference is designed to let 
computer enthusiasts share 


ideas and information. Six 
show and tell periods allow 
speakers to demonstrate their 
devices and field questions 
from the audience. Also 
featured is an on-the-spot 
programming contest. For 
additional information, con- 
tact Dr. Richard V. Andee, 
Mathematics Department, 
University of Oklahoma, 
Norman, OK 73019, (405) 
325-3410. 


May 22-25 

The Eighteenth Annual 
Meeting and Exhibit Program 
of the AAMI, Loews Ana- 
tole, Dallas, TX. Topics on 
the docket include anesthesia 
instrumentation and tech- 
nology, computer applica- 
tions, personnel manage- 
ment, and technology trans- 
fer. Roundtable discussions, 
tutorials, and an exhibit pro- 
gram will be featured, For de- 
tails, contact the Association 
for the Advancement of Med- 
ical Instrumentation, Suite 
602, 1901 North Fort Meyer 
Dr., Arlington, VA 22209, 
(703) 525-4890. 


May 23-27 

Auditing Integrity Controls 
in the Contemporary Com- 
puter Environment, New 
York, NY. For details, see 
April 18-22. 


May 24-26 

Microprocessor Background 
for Management Personnel, 
Palo Alto, CA. The fee for 
this course is $565, which in- 
cludes text and program ma- 
terials. Contact Continuing 
Education in Engineering, 
Department 532N, University 
of California Extension, 2223 
Fulton St., Berkeley, CA 
94720, (415) 642-4151. 


May 31-June 2 

The Second Canadian Com- 
puter-Aided Design/Com- 
puter-Aided Manufacturing 
and Robotics Exposition and 
Conference, International 
Centre of Commerce, Toron- 


to, Ontario, Canada. Leading 
international companies will 
demonstrate industrial 
robots, automatic assembly 
equipment, optical scanners, 
and numerically controlled 
machine tools. Technical 
papers will focus on such 
topics as robot-vision sys- 
tems and design analysis. For 
information, contact Hugh F. 
Macgregor & Associates, 662 
Queen St. W, Toronto, On- 
tario M6] 1E5, Canada, (416) 
363-2201. 


May 31-]une 4 

The Twelfth Annual 
MUMPS Users’ Group 
Meeting, Hilton Hotel, San 
Francisco, CA. Introductory 
and advanced tutorials, 
workshops, roundtable dis- 
cussions, site visits, and hard- 
ware, software, and systems 
demonstrations and exhibits 
will be offered. Registration 
information is available from 
Charles White, Professional 
Associates, 2012 Big Bend 
Blvd., St. Louis, MO 63117. 


June 1983 


June 

Continuing Engineering Edu- 
cation Courses, George 
Washington University, 
Washington, DC. Among the 
courses available are "Data- 
base and File Management 
for Microcomputers,” “Com- 
puter Communications Sys- 
tems and Networks," and "A 
Phased Approach to Soft- 
ware Conversion." For infor- 
mation, contact Douglas 
Green, Continuing Engi- 
neering Education, George 
Washington University, 
Washington, DC 20052, (800) 
424-9773; in the District of 
Columbia, (202) 676-8512. 


]une 1-4 

The First Annual Sunbelt 
Educational Computing Con- 
ference, Texas Tech Univer- 
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LET US IMPROVE YOUR MEMORY 
WITH 
A 64K/128K MACROMEM BOARD 


$499-128K 


Operates on Apple ll(tm), Apple Пе(їгп), Franklin(tm) and 
other compatible computers 

Visicalc(tm) expansion capability (40/80 col) 

Wil! operate directly with Magicalc(tm)-no preboot required 
-with 40, 70 and BO columns for up to 512K. 

High speed disk emulation (DOS 3.3, Pascal, CP/M (tm)). 
Store and retrieve files fast. 

Gives smooth, efficient operation with Wordstar (tm), 
Spellstar (tm), Pascal Editor, Filer, Compiler and other 
popular software 

High speed multiple disk copying with MACROSPEED 
supplied. Whole disk can be stored and copied at a time. 
Competitively priced. 


For more than 128K of memory or later upgrading select our 
DISKULATOR (64-512K). Also available are inexpensive 16/32K 
memory cards, MACROPRINT graphics parallel interface (scaling 
to 6 times, side-by-side graphics dumps, etc.) and many other 
products including Saturn, Prometheus, and others. 


Contact MACROTECH Computer Products Ltd. for prices and 
product information. You may order directly from us if you 
cannot locate a dealer in your area with stock. Payment by VISA, 
MIO, bank check. Dealer/Distributor inquiries most welcome. 


MACROMEM, DISKULATOR, MACROPRINT, MACROSPEED - tm otf 
MACROTECH Computer Products Ltd, 

Apple Il, Apple Пе - tm of Apple Computer Inc. 

Franklin - tm of Franklin Computer Inc. 

VisiCalc - tm of VisiCorp. 

Magicalc- tm of Artsci Inc. 

CP/M - tm Digital Research Inc. 

Wordstar, Spellstar - tm of MicroPro 


Canada: 1370 Marine Drive, N. Vancouver, B.C. V7P 1T4 (604) 984-9305 
USA: 3249 Hackett Ave., Long Beach, C.A. 90808. 


MACROMEM-3 « 


MRCROTECH Computer Products Ltd. 


PUT PRICES IN CHECK 


CARTRIDGE CARTRIDGE RIBBONS FOR 


RIBBONS EPSON 
FOR MX-80 MX-100 


NEC 8023A 
APPLE DMP $7.99 5 
C. ITOH PROWRITER 
$0099 $ 86 
50,95 ЕА E] 07.45 DOZ. 89.5 1 39.5 
MEMOREX LABEL 
DISKETTES SPECIAL 
5% SINGLE SIDE - DUAL DENSITY 
5 99 $a 99 
24: а /K 
10 PACK E COD Lt om 


COMPLETE LINE OF OTHER RIBBONS AVAILABLE. PLEASE CALL 
ALL ABOVE PHICES INCLUDE SHIPPING 


Che ck-Mate 


51 DIAUTO DR. P O. BOX 103 
roon Ñ $ 02368 
TOLL FREE 800-343-7706 IN MASS 617-963-7694 


WE ACCEPT MASTER CARD & VISA 
MASS RESIDENTS ADD 5% SALES TAX 
PHONES OPEN 9AM-7PM EASTERN TIME 
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NEW THIS "MONTH! 


|^. MODEL 12 
80K RAM, 2 Drive 
$3499 
RADIO SHACK 
12 Meg. HARD DISK 


EPSON 
FX SERIES PRINTERS 
FX-80 


$599 


Now /n Stock!! 


y Mew 

Low Prices! 
MODEL Ill 

э. _ | TRS-80 
i ЖЕ 799 
~— 48K, 2 Dr. 1499 


DISK DRIVES 
TEAC: Completa with Power 
Supply ё Cabinet 

40 Track Single Side 

40 Track Dual Side 

ВО Track Single Srde 

BO Track Dual Side 


IBM P.C. 
64K RAM 
2 320K Drives 
AMDEK 300, DOS 1.1 
MONOCHROME ADAPTER 
$3249.95 


COMPUTERS 
IBM P.C. 54393.95 
320K RAM Nemon haa 320K Disk 
Daves. OOS 1 1, Colar Graphics Casa 
Hi-Res BMC Green Screen Monitors, 
Parallel Card. RS-232 Serial Card, 
Clock Calendar. Wordstar È Visicalc 
IBM PC ...$2599.95 
64K Ram emer ry, wo 320K Disk 
Onves and Drive Controller 


TANDON -Comptete with Power 
PRINTERS 


Supply f Cabinat 
40 Track Single Side 
4D Track Оча! Side 
80 Track Single Side 
BO Track Dual Side 
TEAC - Bare 
40 Track Single Side 
40 Track Dual Side 
ВО Track Single Side 
BO Track Dual Side 
TAN DON. Bara 
40 Track SingleSide 
40 Track Dual Side 
80 Track Single Side 
80 Track DuatSide 


STAR MICRONICS 


Genwuni1O 

Gemini 15 

Smh Carona TP I. . . 
Serial or Parallel 


I" LAE OUR ганы DISCOUNTED PRICES COD ашп CHARGE ОНЫН ARE >W мінің ALA COMPUTERS айк 
gmiPPED PüdiDMT COLLECT. FRICKE, IJECHIBCATIDNS AND AVAILABILITY BAR Баст TO CHANGE WITHOUT OTE 
щы b add PERÓOMAL COMÉGTEBS лан ТЁйаййыдщн% OF INTE RATIONAL PEARL MACHIRER кс TRH BAO BADD 


ӛніск Aid Талрфыланф OF lambs CORPORATION 
4 


7%. 918/825-4844 Small 


А AMERICAN Business 


L7 ina SO. MILL $7 COMPUTERS 


PRYOR, OM 74941 


THE CT709 
PROFESSIONAL 
COMPUTER 
TABLE MODEL 


Incredible savings on the furniture you 
have wanted designed for your computer. 


Ask for FREE color brochure on all models 
also discounted 30% through June 30, 1983. 
Also available FREE color full-line supplies 
catalog. 


CALL TOLL FREE 
1 (800) 525-8391 


AMPERSAND, INC. 
1340 WEST BAYAUD 


DENVER, COLORADO 80223 
1 (303) 898-0797 


I sinh aes ect SE жаК ЕЕ 
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sity, Lubbock. The theme for 
this conference is "Practical 
Applications and Current Is- 
sues in Educational Com- 
puting." For complete details, 
write to Dr. Cleborne E. 
Maddux, College of Educa- 
tion, Texas Tech University, 
POB 4560, Lubbock, TX 
79409. 


June 5-8 

Consumer Electronics Show 
(CES), McCormick Place, 
Chicago, IL. This show is 
sponsored by the Electronic 
Industries Association (EIA). 
For information on this popu- 
lar event, contact the Con- 
sumer Electronics Shows Of- 
fice, Suite 1607, Two Illinois 
Center, 233 North Michigan 
Ave., Chicago, IL 60601, 
(312) 861-1040. 


June 5-8 

Mini-Conferences and Pro- 
fessional Growth Seminars, 
Registry Resort Hotel, Scotts- 
dale, AZ. For details, see 
May 16-18. 


June 5-9 

The Twelfth Annual Interna- 
tional Software AG Users’ 
Conference, Fairmont and 
Royal Sonesta Hotels, New 
Orleans, LA. This conference 
will feature speakers, presen- 
tations, workshops, and tu- 
torials. Contact Paula J. 
Brooks, Software AG of 
North America Inc., 11800 
Sunrise Valley Dr., Reston, 
VA 22091, (703) 860-5050. 


June 6-8 

The Fifth Annual National 
Educational Computing Con- 
ference-NECC 83, Towson 
State University, Baltimore, 
MD. This conference pro- 
vides a broad forum for dis- 
cussion among individuals at 
all levels and from all institu- 
tions sharing an interest in 
educational computing, Pa- 
pers will address such issues 
as computer education for 


teachers, computer education 
and job opportunities for the 
handicapped, and accredita- 
tion and certification pro- 
grams. Tutorials will be held, 
and demonstration and ex- 
hibit areas will emphasize 
computer uses in instruction. 
For registration forms, con- 
tact Doris K. Lidtke, NECC 
83, Department of Mathe- 
matics and Computer Sci- 
ence, Towson State Univer- 
sity, Baltimore, MD 21204. 


June 6-8 

The Sixth International Con- 
ference on Computers and 
the Humanities-ICCH/83, 
North Carolina State Univer- 
sity, Raleigh, NC. This con- 
ference serves as a forum for 
the exchange of ideas on the 
use of computers in all areas 
of the humanities. Features 
include formal sessions and 
related activities, discussion 
groups, tutorials, workshops, 
and exhibits. For details, 
write to Dr. Sarah K. Burton, 
Department of English, POB 


5308, North Carolina State 
University, Raleigh, NC 
27650. 
June 7-8 


International Conference on 
the Use of Micros in Fluid 
Engineering, Tara Hotel, 
London, England. АП aspects 
of the use of microcomputers 
and microprocessors in fluid 
engineering will be covered. 
Subjects of interest include 
developing software for fluid- 
engineering design, rapid re- 
sponse controllers, and data- 
acquisition and analysis on- 
site, Full details are available 
from the Organizing Secre- 
tary, Micros in Fluid Engi- 
neering, BHRA Fluid Engi- 
neering, Cranfield, Bedford 
MK43 OAJ, England; tel: 
(0234) 750422; Telex: 825059. 


June 7-9 

International Computer 
Show, Velodrome, Olympic 
site, Montreal, Quebec, 
Canada. This trade show is 
designed for businesses wish- 


ing to identify or compare 
computers and equipment for 
automating the office or for 
industrial activities. The 
public is invited. Contact In- 


dustrial Trade Shows of 
Canada, 20 Butterick Rd., 
Toronto, Ontario, M8W 


3Z8, Canada, (416) 252-7791. 


June 7-9 

Maptek Europe 1983: Annual 
Strategy Conference, Hotel 
Excelsior, Venice, Italy. This 
meeting will provide detailed 
market forecasts and strategic 
recommendations for com- 
puter systems, network infor- 
mation services, communica- 
tions апа teleconferencing, 
office systems, and depart- 
mental integration. Contact 
Robert B. King, Quantum 
Science Corp., 1114 Avenue 
of the Americas, New York, 
NY 10036, (212) 997-0070. In 
Europe, contact Constantine 
E. Adraktas, Quantum 
Science Corp., 16 Charles II 
St., London SW1Y 4QU, 
England; tel: (01) 839-5347. 


June 7-11 

The Third Rochester FORTH 
Applications Conference, La- 
boratory for Laser Energetics, 
University of Rochester, NY. 
This conference is sponsored 
by the Institute for Applied 
FORTH Research Inc. Guest 
speakers will cover robotics 
and FORTH in a special one- 
day session. For complete de- 
tails, contact Diane Ranoc- 
. chia, Institute for Applied 
FORTH Research Inc., 70 
Elmwood Ave., - Rochester, 
NY 14611, (716) 235-0168. 


June 8-10 

The International Conference 
on Consumer Electronics- 
ICCE, Ramada the O'Hare 
Inn, Des Plaines, IL. Tech- 
nical papers and panel discus- 
sions will address such issues 
as personal computing, low- 
cost printers, and computer- 
aided design/manufacturing 
techniques. Products will be 
displayed. This conference is 
sponsored by the Consumer 


Electronics Society of the In- 
stitute of Electrical and Elec- 
tronics Engineers. Contact 
ICCE, POB 149, Blooming- 
dale, IL 60108. 


June 9-11 

Microcomputers in Educa- 
tion, Watertown, CT. For 
details, see April 28-30. 


June 13-15 

Analysis and  Design- 
Oriented Techniques, Los 
Angeles, CA. For details on 
this power electronics course, 
contact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa- 
dena, CA 91107, (213) 795- 
1699, 


]une 13-15 

Systematic Software Main- 
tenance, Chicago, IL. Topics 
to be addressed include struc- 
tured methodologies, solu- 
tions for effective testing, 
resource allocation, and 
status determination. Full 
details are available from 
Eduteach Inc., Suite 907, 162 
North State St., Chicago, IL 
60601, (312) 641-1370. 


June 14-16 

Introduction to Micropro- 
cessors, University of Texas, 
Austin. This course will stress 
basic concepts and hands-on 
experience. Participants will 
write and run simple pro- 
grams on a Z80-based Micro- 
Professor training system. 
Contact the College of Engi- 
neering, University of Texas, 
Austin, TX 78712, (512) 
471-3396. 


]une 14-16 

Ohmcon/83, High-Technol- 
ogy Electronics Exhibition 
and Convention, Cobo Hall, 
Detroit, MI. For information, 
contact Electronic Conven- 
tions Inc., 999 North Sepul- 
veda Blvd., El Segundo, CA 
90245, (800) 421-6816; in Cal- 
ifornia, (213) 772-2965. 


]une 14-18 

Tectronica, Earls Court Exhi- 
bition Centre, London, Eng- 
land. This exhibition on 


laboratory technology, aims 
to show the latest in instru- 
mentation, equipment, and 
services for life and physical 
sciences. For details, contact 
Good Relations Ltd., 15 
Adeline Place, London 
WCIB ЗА), England; tel: (01) 
636-6561; Telex: 265903. 


June 15-17 

Basics of Power Electronics, 
Los Angeles, CA. For infor- 
mation on this course, con- 
tact Teslaco, Suite 6, 490 
South Rosemead Blvd., Pasa- 


dena, CA 91107, (213) 
795-1699. 
Јипе 15-17 
The Twenty-first Annual 


Meeting of the Association 
for Computational Linguis- 
tics, Massachusetts Institute 
of Technology, Cambridge, 
MA. Papers to be presented 
will address syntax, the re- 
presentation of knowledge, 


machine and machine-aided 
translation, and other linguis- 
tically and computationally 
significant topics. Informa- 
tion is available from Don 
Walker, Artificial Intelligence 
Center, SRI International 
EJ278, Menlo Park, CA 
94025, (415) 859-3071. 


June 15-18 

1984 Oceania Party Nomi- 
nating Convention, London. 
Delegates to this plenipoten- 
tiary assembly will discuss 
the latest developments in 
viewscreen technology and 
select candidates for Inner- 
Party offices and for the of- 
fice of Big Brother. For infor- 
mation, contact Eric Arthur 


Blair, Ministry of Truth, 
Wigan Pier, Craighouse, 
Jura, UK. 
June 16-17 


Clinical Laboratory Com- 
puters: Symposium 1983, 


BREAKTHROUGH 


INLUMM AUIU DIAL 3001200 


(212A) MODEM FOR $599.00 
INTRODUCTORY GET 
ACQUAINTED PRICE! 


(For A Limited Time Only!) 
FOR A AUTOMATIC DIALING 


300/1200 BAUD MODEM °495°° 
(Limit Two Per Customer) *Compatible with Hayes 
YOU DO NOT NEED A TELEPHONE 


"To orginate or to receive аса!” Simply hook up the modular jack (RJT1C) directly to the phone Ime, 
then type the phone number in your terminal or Microcomputer and the INCOMM Auto Dia 
212A Modem will automatically dial the number and make the connection. It. will then membe 
the number and will redial by a simple command. The reliability of all INCOMM products is so higl 
that we back ош products with a full TWO YEAR WARRANT Y! 


| DEALER INQUIRIES INVITED! | 
(Someselectedterritoriesare still available) 
CALL COLLECT TO ORDER DESK | )NLY (312) 459-8874 


(Bank Cards Accepted) 


115 N. Wolf Road INCOM M 


Wheeling, IL 60090 


(312) 459-8881 
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From Computer Plus to YOU... 


E? LUS after 


after PLUS 


$ 3 
ecu) : 
ad 803320 
kidaia 82A $399 Color Compuler Disk Drive 
Okidata 92 5510 Drive û 5470 Drive 1 5299 
COMPUTERS В S. Acoustic Coupler АС: 43а — DISK DRIVES 
Model 1284K 1 Drive 52699 RS ModemiDC 130 RS Model Ill 1ST.Drive 650 
Моде! 12 64K 2 Drive 3375 P 5. Mademll D C 210 Tondon 4D frack MI 289 
ModellltdK LEV 1 599 Signalman Modem Bo Color Computer Drive 1 
MODEL Wi 16K 699 PRINTERS Color Computer Orive 0 470 
MODELIII 48K 764 Doy Wheel t 1715 Primary Hard Oisk Mil 3099 
Model Ill 48x DWP-410 1335 Primary Hard Disk Mill 1999 
2 Ови & R5232 c 1549 SmihCoronofPIDoisyWheel 575 ETC, 
Color Computer 16K 235 EpsonMXB80 499 CCR-84 recorder 52 
Сою: Computer 46K Epson MXaOFT 549 C CJoysticks 22 
wextended bosic 305 Epson МХ100 735 16K RAM NEC 200N S chips 25 
ІСою! Computer 32K-44K ССР.115 199 64KRomChips 25 
w extended basic 420 DMP-100 345 Сою! Computer Flex О O 5 99 
Pocket Computer 2 230 ОМР.200 599 32K Microbutter inline 229 
Model 16108 128K 4199 ОМР-400 1029 
Model 16 208 128k 4799 ОМР-500 1569 Brand Nome Software • 
DT-1 Dota termino! $99 Оюдайо80 320 Send for listing 
РТ.240 Portable Termina? 79 Ойао1082А 399 RS Sotware 10% off list 
MODEMS Okidota83A 655 (CotorComoauleré4nieguies 
Lynx Direct Connec! MI/MIII 235 Оюааю 84 Paralle! 999 30000008 xs 
Hayes таг Modem il 235 — Okidota9?2 510 
Hayes Smor! Modem 1200 555 Okidata93 859 
NovationSmartcat 1200 459 P C Pioner Printer 199 TOLL FREE 
since 1973 — 1-800-343-8124 


We have the lowest possible 
Fully Warranteed Prices AND 

a full complement of Radio Shack 
Software. 


Prices subject Io change without посе, 
Мо! responsible for ypographicot errors, 
Tes-s0t30 regtilared hadematk of Tangy Corp 


480 King Street 9 


LIHlaton, MA 01440 tite for your 
617-484-3193 tree cototog 


Games О Languages U Utilities 


Now 7 arcade action games with full graphics: 
INVADERS, MUNCHKIN, SPACE PIRATES, SNAKE and 


the new ARCTURUS TRILOGY. 


Plus The Original ADVENTURE and MYCHESS 
championship chess with full graphics. 


Word processing programs: Spelling proofreader 
(50,000 words), file difference detector and more. 


Languages for advanced programmers: Top-rated "C" 
COMPILER (fastest in BYTE benchmark), LISP RATFOR, 
8080, 280 MACRO ASSEMBLERS. Plus five utilities, 


and more. 

FREE CATALOG 

For your free software catalog: (1) see 21 PROGRAMS 
your nearest Osborne dealer (2) call us ml 


(3) circle our reader service number or 


(4) write us. 


Osborne 1 is a registered trademark of Osborne Computer Corp. mee n 


15233 Ventura Blvd, Suite 1118, 
Sherman Oaks, CA 91403. 
(213) 986-4885 
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Towsley Center for Con- 
tinuing Medical Education, 
Ann Arbor, MI. Course 
credit will be offered. Con- 
tact the Office of Continuing 
Medical Education, Towsley 
Center Box 057, University of 
Michigan Medical School, 
Ann Arbor, MI 48109, (313) 
763-1400. 


June 17-19 

PC '83/West, Brooks Hall/ 
Civic Center Complex, San 
Francisco, CA. This show 
will bring together users, de- 
velopers, distributors, and re- 
tailers of products compatible 
with the IBM Personal Com- 
puter. Seminars, workshops, 
demonstrations, and a con- 
ference program will aim to 
educate users on product 
features and capabilities. 
Conference information 
is available from Northeast 


Expositions, 826 Boylston 
St., Chestnut Hill, MA 
02167, (800) 841-7000; in 
Massachusetts, (617) 
739-2000. 

June 19-23 

Conference on Computer 


Vision and Pattern Recog- 
nition-CVPR  '83, Crystal 
City Hyatt, Arlington, VA. 
This program was formerly 
known as the Pattern Recog- 
nition and Image Processing 
Conference. Papers on vi- 
sion, pattern recognition, and 
image processing will be 
delivered. For full details, 
write to CVPR '83, POB 639, 
Silver Spring, MD 20901. 


June 23 

The Twenty-second Annual 
Technical Symposium of the 
Washington DC Chapter of 


the Association for Comput- 
ing Machinery, National 
Bureau of Standards, 
Gaithersburg, MD. The 
theme for this event is 
“Microcomputer Systems: 
Tools or Toys?” Topics of in- 
terest include systems soft- 
ware, human factors, and of- 
fice systems. Contact 
Howard Weeks Associates, 
15201 Shady Grove Ка., 
Rockville, MD 20850, 


June 27-30 

The World of CAD/CAM, 
Marriott Resort, Newport 
Beach, CA. This seminar 
consists of four one-day 
presentations: computer- 
aided engineering (CAE), 
computer-aided design 
(CAD), computer-aided 
manufacturing (CAM), and 
computer-integrated manu- 
facturing (СІМ). lt seeks to 
give a complete overview of 
how manufacturing will 
change in the future as the 
automated factory becomes a 
reality. For a brochure, write 
or call the Center for Manu- 
facturing Technology, 4170 
Crossgate Dr., Cincinnati, 
OH 45236, (513) 791-8801. 


June 28-30 

National Educational Com- 
puter Conference, New York 
Statler, New York, NY. The 
theme is “Higher Instruction- 
al Techniques in Education.” 
Seminars, exhibits, hands-on 
demonstrations, and work- 
shops will highlight this 
event. Further information is 
available from the National 
Educational Computer Li- 
brary, POB 293, New Mil- 
ford, CT 06776, (203) 
354-7760. E 


Books Received 


Apple П Assembly Lan- 
guage Exercises, Leo J. Scan- 
lon. New York: John Wiley & 
Sons, 1982; 205 pages, 50 by 
66 cm, softcover, ISBN 
0-471-86598-2, $9.95. 

BASIC Analysis of Vari- 
ance Programs for Micro- 
computers, Allen H. Wolach. 
Monterey, CA: Brooks/Cole 
Publishing Co., 1983; 162 
pages, 44 by 55 cm, soft- 
cover, ISBN 0-534-01423-2, 
$8.95. 

Basic Mathematics for 
Electronics, 5th edition, 
Nelson M. Cooke, Herbert 
F. R. Adams, and Peter B. 
Dell. New York: Gregg/Mc- 
Graw-Hill, 1982; 698 pages, 
46 by 58 cm, hardcover, 
ISBN 0-07-012514-7, $21.65. 

The Computer Tutor, 
Learning Activities for 
Homes and Schools, Gary 
W. Orwig and William S. 
Hodges. Boston, MA: Little, 
Brown and Company, 1982; 
203 pages, 50.5 by 66 cm, 
softcover, ISBN  0-87626- 
147-0, $10.95. 

The Cosmic Mind-Bog- 
gling Book, Neil McAleer. 
New York: Warner Books, 
1982; 207 pages, 31.6 by 47.6 
cm, softcover, ISBN 0-446- 
97663-6, $7.95. 

CP/M Simplified, Jeffrey 
R. Weber. Cleveland, OH: 
Weber Systems Inc. (8437 
Mayfield Rd.), 1982; 316 
pages, 32 by 51 cm, soft- 
cover, ISBN 0-938862-04-9, 
$13.95. 

Developing Computer 
Solutions for Your Business 
Problems, Henry H. Peter- 
sohn. Englewood Cliffs, NJ: 
Prentice-Hall, 1982; 157 
pages, 41 by 56 cm, soft- 
cover, ISBN 0-13-204305-X, 
$14.95. 

The 8086/8088 Primer, 2nd 
edition, Stephen P. Morse. 
Rochelle Park, NJ: Hayden 
Book Co., 1982; 276 pages, 
36.6 by 54 cm, softcover, 
ISBN 0-8104-6255-9, $10.95. 

Engineering a Compiler, 
VAX-11 Code Generation 


and Optimization, Patricia 
Anklam, David Cutler, 
Roger Heinen Jr., and M. 
Donald MacLaren. Bedford, 
MA: Digital Press, 1982; 269 
pages, 39 by 58 cm, hard- 
cover, ISBN 0-932376-19-3, 
$24. 

Exploring the Worlds of 
Computers, Donald D. Spen- 
cer. Ormond Beach, FL: 
Camelot Publishing Co., 
1982; 102 pages, 37 by 56 cm, 
hardcover, ISBN 0-89218- 
055-2, $10.95. 

49 Explosive Games for the 
ZX81, Tim Hartnell, ed. 
Reston, VA: Reston Publish- 
ing Co., 1981; 140 pages, 36 
by 54 cm, softcover, ISBN 
0-8359-2086-0, $10.95. 

Fundamentals of Micro- 
computer Programming, In- 
cluding Pascal, Daniel R. 
McGlynn. New York: John 
Wiley & Sons, 1982; 332 
pages, 35 by 54 cm, soft- 
cover, ISBN 0-471-08769-6, 
$14.95. 

How to Write and Publish 
Engineering Papers and 
Reports, Herbert В. 
Michaelson. Philadelphia, 
PA: ISI Press, 
pages, 37 by 55 cm, hard- 
cover, ISBN 0-89495-016-9, 
$17.95. 

How to Write a TRS-80 
Program, Ed Faulk. Chats- 
worth, CA: Datamost Inc. 
(9748 Cozycroft Ave.), 1982; 
220 pages, 32 by 49.5 cm, 
softcover, ISBN 0-8359- 
2992-2, $14.95. 

Introduction to Modern In- 
formation Retrieval, Gerard 
Salton and Michael J. McGill. 
New York: McGraw-Hill, 
1983; 448 pages, 41 by 57.6 
cm, hardcover, ISBN 0-07- 
054484-0, $32.95. 

Invasion of the Space In- 
vaders, Martin Amis. Lon- 
don, England: Hutchison & 
Co. Ltd. (17-21 Conway St.), 
1982; 128 pages, 50 by 70 cm, 
softcover, ISBN 0-09-047841- 
3, $9.95. 

Invitation to Ada & Ada 
Reference Manual, Harry 


1982; 155. 


Katzan Jr. Princeton, М): 
Petrocelli Books, 1982; 429 
pages, 43 by 62 cm, hard- 
cover, ISBN 0-89433-132-9, 
$29.95. 

Language Translators, 
John Zarella. Suisun City, 
CA: Microcomputer Applica- 
tions (POB E), 1982; 200 
pages, 36 by 54 cm, soft- 
cover, ISBN 0-935230-06-8, 
$12.95. 

Mastering Machine Code 
on Your ZX81, Toni Baker. 
Reston, VA: Reston Publish- 
ing Co., 1981; 180 pages, 36 
by 54 cm, softcover, ISBN 0- 
8359-4261-9, $12.95. 

The Microchip: Appropri- 
ate or Inappropriate Technol- 
ogy? Alan Burns. New York: 
Halsted Press, 1981; 180 
pages, 36 by 55 cm, hard- 
cover, ISBN 0-470-27206-6, 
$39.95. 


Micro Cookbook, Volume 
1: Fundamentals, Don Lan- 
caster. Indianapolis, IN: 
Howard W. Sams & Co., 
1982; 381 pages, 32 by 51 cm, 
softcover, ISBN 0-672-21828- 
3, $15.95. 

Microprocessor Data 
Book, S. A. Money. New 
York: McGraw-Hill, 1982; 
264 pages, 51 by 66 cm, hard- 
cover, ISBN 0-07-042706-2, 
$38. 

Microprocessor Operating 
Systems, volume II, John 
Zarella, ed. Suisun City, CA: 
Microcomputer Applications 
(POB E), 1982; 158 pages, 36 
by 54 cm, softcover, ISBN 
0-935230-04-1, $12.95. 

101 Pocket Computer Pro- 
gramming Tips & Tricks, Jim 
Cole. Woodsboro, MD: Arc- 
soft Publishers, 1981; 128 
pages, 33 by 51 cm, soft- 


OLIVETTI'S PRAXIS 30 PERSONAL PRINTER 


PRAXIS MAKES 
PERFECT ' 


AT THE PER 


$599* 


*add 510 for — 
Shipping 


FECT PRICE: 


* PORTABLE DAISY WHEEL PRINTER 
* CENTRONICS AND WORDSTAR COMPATIBLE 
* SERVICE FROM OLIVETTI DEALERS 


* OLIVETTI APPROVED 


* VARIABLE PITCH ON PRAXIS 35, ADD $100 


TO ORDER SEE YOUR LOCAL DEALER, OR 
SEND CHECK OR MONEY ORDER TO: 


| ARK MICROSYSTEMS 
muc P.O. BOX 4190 


< 


ANN ARBOR, МІ 48106 
[313] 769-7253 
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cover, ISBN 0-86668-004-7, 
$7.95. 
Osborne CP/M User 


Guide, 2nd edition, Thom 
Hogan. Berkeley, CA: Os- 
borne/McGraw-Hill, 1982; 
280 pages, 39 by 55 cm, soft- 
cover, ISBN 0-931988-82-9, 
$15.95. 

PATCA, Directory of 
Consultants, San Jose, CA: 
PATCA (Professional and 
Technical Consultants Asso- 
ciation, Suite 3, 1190 Lincoln 
Ave.), 1982; 110 pages, 33 by 


51 cm, softcover, ISBN 
0-939-840-01-4, $5. 
The PET Index, Michael A. 


F. Ryan. Aldershot, Hamp- 
shire, England: Gower Pub- 
lishing Ltd. (Gower House, 
Croft Rd.), 1982; 194 pages, 
49.6 by 70 cm, softcover, 
ISBN 0-566-03426-3, $12.50. 

The Power of Supercalc, 
Robert E. Williams and Bruce 
J. Taylor. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 110 


pages, 50 by 64.6 cm, soft- 
cover, ISBN 0-13-687301-4, 
$9.95. 

The Power of Visicalc, 
Robert E. Williams and Bruce 
J. Taylor. Englewood Cliffs, 
NJ: Prentice-Hall, 1981; 88 
pages, 50 by 64.6 cm, soft- 


cover, ISBN 0-13-687418-5, 
$9.95. 

The Power of Visicalc, 
Real Estate, Patricia J. 


Hughes and Kaz Ochi. Engle- 
wood Cliffs, NJ: Prentice- 
Hall, 1981; 166 pages, 50.6 
by 65 cm, softcover, ISBN 
0-13-687350-2, $14.95. 

The Power of Visiplot- 
Visicalc-Visifile, Patricia J. 
Hughes and Kaz Ochi. 
Englewood Cliffs, NJ: 
Prentice-Hall, 1981; 154 
pages, 50.6 by 65 cm, soft- 
cover, ISBN 0-13-687368-5, 
$14.95. 

Programming Concepts 
with the Ada Language, Roy 
S. Freedman. Princeton, NJ: 


amessage 
to our subscribers 


From time to time we make the BYTE subscriber list 
available to other companies who wish to send our 
subscribers promotional material about their products. We 
take great care to screen these companies, choosing only 
those who are reputable, and whose products, services of 
information we feel would be of interest to you. Direct 
mail is an efficient medium for presenting the latest personal 
computer goods and services to our subscribers. 


Many BYTE subscribers appreciate this controlled use of 
our mailing list, and look forward to finding information of 
interest to them in the mail. Used are our subscribers’ 
names and addresses only [по other information we may 


have is ever given]. 


While we believe the distribution of this information is of 
benefit to our subscribers, we firmly respect the wishes of 
| any subscriber who does not want to receive such 
| promotional literature. Should you wish to restrict the use 
of your name, simply send your request to the following 


| address. 
BYTE Publications Inc 


[| Attn: Circulation Department 


70 Main St 
Peterborough NH 
03458 
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Petrocelli Brooks, 1982; 162 
pages, 33 by 49 cm, soft- 
cover, ISBN 0-89433-190-6, 
$12. 

Programming the 6809, 
Rodnay Zaks and William 
Labiak. Berkeley, CA: Sy- 
bex, 1982; 362 pages, 35 by 
54 cm, softcover, ISBN 
0-89588-078-4, $14.95. 

Programming Microcom- 
puters with Pascal, M. D. 
Beer. New York: Van Nos- 
trand Reinhold, 1982; 256 
pages, 36 by 56 cm, soft- 
cover, ISBN 0-442-21368- 
9, $13.95. 

Software Manual Produc- 
tion Simplified, Richard 
Zaneski. Princeton, NJ: 
Petroceli Books, 1982; 190 
pages, 33 by 51 cm, hard- 
cover, ISBN 0-89433-180-9, 
$20. 

So You Are Thinking 
About a Small Business Com- 
puter, R. G. Canning and 
N. C. Leeper. Englewood 
Cliffs, NJ: Prentice-Hall, 
1982; 203 pages, 51 by 66cm, 
softcover, ISBN 0-13-823617- 


8, $10.95. 

SPPC Manual, A Statisti- 
cal Package for the Pocket 
Calculator, Walter W. Hud- 
son. Tallahassee, FL: Walmyr 
Publishing Co. (POB 3554, 
Leon Station) 1982; 330 
pages, 36 by 54 cm, soft- 
cover, ISBN 0-942390-01-6, 
$14.95. 

Using Computers in Math- 
ematics, Gerald H. Elgarten, 
Alfred S. Posamentier, and 
Stephen E. Moresh. Reading, 
MA: Addison-Wesley, 1983; 
575 pages, 52 by 57 cm, hard- 
cover, ISBN 0-201-10450-4, 
$18.60. 

Z8000 Handbook, Martin 
L. Moore. Englewood Cliffs, 
NJ: Prentice-Hall, 1982; 398 
pages, 41 by 55 cm, soft- 
cover, ISBN 0-13-983866-X, 
$14.95. 

The ZX81 Pocket Book, 
Trevor Toms. Reston, VA: 
Reston Publishing Co., 1981; 
128 pages, 36 by 54 cm, soft- 
cover, ISBN 0-8359-9524-0, 
$10.95.m 


This is a list of books received at BYTE Publications during this | 
past month. Although the list is not meant to be exhaustive, its 
purpose is to acquaint BYTE readers with recently published titles 
in computer science and related fields. We regret that we cannot 
review-or comment on all the books we receive; instead, this list is 
meant to be a monthly acknowledgment of these books and the 


publishers who sent them. 


BYTE's Bits 


Computers Sparkle 
In Pearl City 


A new pearl was added to 
the Pearl of New Jersey's 
string of casinos, hotels, and 
visitor attractions late last 
month. The grand opening of 
Ocean One, a three-level 
shopping, restaurant, enter- 
tainment, and exhibition hall 
resembling a 900-foot ocean- 
liner, was held at the end of 
March. 

The highlight of Ocean One 
is Computerama 21, a year- 


round computer show featur- 
ing products from more than 
30 computer manufacturers. 
Printers, software, and acces- 
sories will be on display, and a 
staff of trained technical per- 
sonnel are on hand to answer 
questions. 

Computerama is open 7 
days a week, 14 hours a day. 
It’s located on Arkansas Ave- 
nue, near the boardwalk. m 


Apple 

Accounts Payable, an ac- 
counting package. This mod- 
ule will maintain accounts- 
payable records and link with 
other State of the Art account- 
ing packages. For the Apple 
III; floppy disk, $595. State of 
the Art, 3183-A Airway Ave., 
Costa Mesa, CA 92626. 

A. E., an arcade-type 
game. The robots are running 
amuck, and you must destroy 
them or force them away from 
the earth. For the Apple II; 
floppy disk, $34.95. Broder- 
bund Software Inc., 1938 
Fourth St., San Rafael, CA 
94901. 

Air Navigation Trainer, a 
flight-simulation program. 
Pilots can watch a simulation 
of their flying techniques us- 
ing navigation aids and mak- 
ing course corrections. For the 
Apple II and III; floppy disk, 
$40. Space-Time Associates, 
20-39 Country Club Dr., 
Manchester, NH 03102. 

Apple ll Business Graphics, 
a utility package that per- 
forms data analyses and trans- 
forms numerical data into 
simple illustrations. For the 
Apple II; floppy disk, $175. 
Apple Computer Inc., 20525 
Mariani Ave., Cupertino, CA 
95014. 

Bank Street Writer, a 
home-oriented word-process- 
ing system. This package in- 
cludes all essential word-pro- 
cessing functions and features 
an interactive tutorial pro- 
gram on the disk. For the 
Apple II; floppy disk, $69.95. 
Broderbund Software Inc. (see 
address above). 

BASIC Compiler +, a util- 
ity program to convert Apple- 
soft BASIC programs into ma- 
chine-language files True in- 
teger arithmetic, array vec- 
tors, and optimal memory 
utilization are provided. For 
the Apple II; floppy disk, 
$99.95. Hayden Software 
Co., 600 Suffolk St., Lowell, 
MA 01853. 


Bellhop, an агсаде-уре 


Software Received 


game. The object of this game 
is to pick up one piece of lug- 
gage at a time and deliver it to 
the correct suite until all seven 
pieces are delivered. Your tips 
depend on speed. For the 
Apple II; floppy disk, $34.95. 
Hayden Software Co. (see ad- 
dress above). 

Black Jack Strategy, a pro- 
gram that allows you to test 
and analyze various strategies 
of playing blackjack. You set 
up the bets and the game- 
playing simulation to develop 
a winning strategy. For the 
Apple II; floppy disk, $69.95. 
Soft Images, 200 Route 17, 
Mahwah, NJ 07430. 

Black/Kayles, an educa- 
tional game. Play with a 
friend or against the computer 
to fill in the puzzle. The game 
helps students develop their 
mathematical strategies. For 
the Apple II Plus; floppy disk, 
$25. Island Software, Depart- 
ment B, POB 300, Lake 
Grove, NY 11755. 

Championship Golf, a golf- 
simulation game for one to 
four players. Each hole is dis- 
played from two angles. 
Players have a choice of 20 
clubs. For the Apple II; floppy 
disk, $24.95. Hayden Soft- 
ware Co. (see address above). 

Crime Stopper, an adven- 
ture-type game. You assume 
the role of a detective who 
must overcome many obsta- 
cles to locate a kidnapped 
heiress. For the Apple II; flop- 
py disk, $34.95. Hayden Soft- 
ware Co. (see address above). 

Crystal Caverns, an ad- 
venture-type game. Without a 
map, you must hunt for trea- 
sure in the caves beneath an 
old mansion. For the Apple II; 
floppy disk, $34.95. Hayden 
Software Co. (see address 
above). 

Datafax, an unconstructed 
database-management system 
that uses keywords to orga- 
nize non-numeric informa- 
tion. You can categorize and 
cross-reference information. 


For the Apple II and III; flop- 


py disk, $199 and $249, 
respectively. Link Systems, 
1640 19th St., Santa Monica, 
CA 90404. 

Data Plotting Software for 
Micros, data-analysis tools. 
This collection of 21 data- 
plotting programs will help 
you analyze data and pro- 
duce a variety of charts. For 
the Apple II; floppy disk, 
$19.95. Kern Publications, 
190 Duck Hill Rd., POB 1029, 
Duxbury, MA 02332. 

dBRx, a package of routines 
to expand the functional capa- 
bilities of Ashton-Tate's 
dBASE II. New functions in- 
clude sine, cosine, logarithm, 
exponentiation, and square 
root. For the Apple II; floppy 
disk, $150. Gryphon Micro- 
products, POB 6543, Silver 
Spring, MD 20906. 

Evolution, an adventure- 
type game. Work your way 
up the evolutionary ladder 
from amoeba to human while 
avoiding various predators. 
For the Apple II; floppy disk, 
$39.95. Sydney Development 
Corp., 600-1385 West 8th 
Ave., Vancouver, British Col- 
umbia V6H 3V9, Canada. 

Final Conflict, a simulation 
game. You must program an 
army of robots to invade and 
destroy the enemy's central 
controller. Requires game 
paddle. For the Apple II; flop- 
py disk, $34.95. Hayden Soft- 
ware Co. (see address above). 

Financial Planning for 
Multiplan, a set of 17 tem- 
plates to use with the Multi- 
plan electronic-spreadsheet 
system. Forthe Apple II; flop- 
py disk, $69.95. Howard W. 
Sams & Co. Inc., 4300 West 
62nd St., POB 7092, Indiana- 
polis, IN 46206. 

Financial Planning for Visi- 
calc, a set of 17 templates for 
use with the Visicalc electron- 
ic-spreadsheet system. For the 
Apple II; floppy disk, $69.95. 
Howard W. Sams & Co. Inc. 
(see address above). 

Hip Out, an arcade-type 
strategy game. You are given 


10 marbles. You must drop 
your marbles into the flip-out 
course in such a way that all 
your marbles exit before your 
opponent's, For the Apple II; 
floppy disk, $29.95. Sirius 
Software Inc., 10364 Rock- 
ingham Dr., Sacramento, CA 
95827. 

Foreign Language Series, a 
French or Spanish vocabulary 
drill package. Students can re- 
spond to quizzes by answering 
in either English or a foreign 
language. Special drills can be 
created. For the Apple II Plus; 
floppy disk, $80. Island Soft- 
ware (see address above). 

General Ledger, an ac- 
counting package. This mod- 
ule will maintain a general 
ledger with simplified journal 
entry and audit trails, and will 
link with other State of the 
Art accounting packages. For 
the Apple III; floppy disk, 
$595. State of the Art (see ad- 
dress above). 

Jigsaw, a set of four picture 
puzzles to assemble. Each puz- 
zle has 24 pieces that you 
assemble on the screen. The 
set increases in difficulty. For 
the Apple II Plus; floppy disk, 
$25. Island Software (see ad- 
dress above). 

Know Your Apple, an edu- 
cational program that uses 
high-resolution pictures to 
demonstrate how the Apple 
computer works. For the 
Apple II; floppy disk, $34.95. 
Muse Software, 347 North 
Charles St., Baltimore, MD 
21201. 

Magic Mailer, a mailing-list 
management system. This 
program can merge a form- 
letter file with a data file or 
keyboard input to create cus- 
tomized form letters. For the 
Apple I Plus; floppy disk, 
$69.95. Artsci Inc., 5547 Sat- 
suma Ave., North Holly- 
wood, CA 91601. 

Magic Window Diablo, a 
printer-driver program for the 
Diablo series of printers that 
uses the Magic Window 
word-processing system. For 
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the Apple II; floppy disk, 
$19.95. Artsci Inc. (see ad- 
dress above). 

Magic Window NEC, a 
printer-driver program for the 
NEC Spinwriter that uses the 
Magic Window word-process- 
ing system. For the Apple II; 
floppy disk, $19.95. Artsci 
Inc. (see address above). 

Magic Window II, a word- 
processing system. This im- 
proved version of the Magic 
Window system features a 
70-column uppercase and 
lowercase display, 160-char- 
acter line length, and hard- 
disk support. For the Apple II; 
floppy disk, $149.95. Artsci 
Inc. (see address above). 
` Magic Words, а spelling- 
checker system. This program 
features a 14,000-word dic- 
tionary that can be custom- 
ized. It works with any Apple- 
compatible word-processing 
program that uses standard 
Apple DOS. For the Apple II; 
floppy disk, $69.95. Artsci 
Inc. (see address above). 

Microbe: The Anatomical 
Adventure, an adventure 
game based on medical facts. 
You command a miniature 
submarine through your pa- 
tient's body, fighting off dead- 
ly organisms as you go. For 
the Apple П; floppy disk, 
$44.95. Synergistic Software, 
Suite 201, 830 North Riverside 
Dr., Renton, WA 98055. 

Micro Mother Goose, a set 
of games and animated sto- 
ries. Designed for children 
aged 3 to 9 years, this package 
provides three games and nine 
animated comics with tradi- 
tional music. For the Apple II; 
floppy disk, $39.95. Software 
Productions Inc., 2357 South- 
way Ur., POB 21341, Colum- 
bus, OH 43221. 

Modula-2, a general-pur- 
pose programming language 
designed for systems imple- 
mentation. Written by Nik- 
laus Wirth, the author of 
Pascal, Modula-2 is based in 
part on Pascal and features 
modules and separate com- 
pilation. For the Apple II and 
III; floppy disk, $550. Volition 
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Systems, POB 1236, Del Mar, 
CA 92014. 

Paint Master, a design util- 
ity program that allows you 
to draw or paint high-resolu- 
tion pictures on the screen, fill 
in colored sections, and save 
the drawings on disk. For the 
Apple II Plus; floppy disk, 
$34.95. Avant-Garde Cre- 
ations, POB 30160, Eugene, 
OR 97403. 

Pandemonium, a challeng- 
ing word game that contains a 
built-in dictionary. See how 
many words you can spell 
from the letters in a 5 by 5 
grid. For one or more players. 
For the Apple II; floppy disk, 
$39.95. Soft Images (see ad- 
dress above). 

The Prime Plotter, a statisti- 
cal-analysis and graphics de- 
velopment package. Using 
menu-driven commands, you 
can create a variety of charts 
and have them printed or 
drawn by a plotter. For the 
Apple II Plus; floppy disk, 
$239.95. Primesoft Corp., 
POB 40, Cabin John, MD 
20818. 

Puss in Boot, an education- 
al program to teach positional 
concepts to children from pre- 
school through the primary 
grades. Graphics appear at 
random to demonstrate In, 
Out, Left, Right, On, Off, 
Over, Under, and more. For 
the Apple II Plus; floppy disk, 
$25. Island Software (see ad- 
dress above). 

Repton, an arcade-type 
game. You control the Star 
Fighter Armageddon. Your 
mission is to save Repton 
from the Quarriors. You have 
a laser gun, radar screen, and 
energy shields. For the Apple 
П; floppy disk, $39.95. Sirius 
Software Inc. (see address 
above). 

Roadsearch, a computer- 
ized road atlas. This database 
of 406 cities and road junc- 
tions in the U.S. and Canada 
allows you to enter a starting 
point and a destination. You 
receive a detailed route plan 
for your next trip by car and 
save time, money, and gas. 


For the Apple II Plus; floppy 
disk, $34.95. Columbia Soft- 
ware, POB 2235, Columbia, 
MD 21045. 

Sea Dragon, an arcade-type 
game. You must navigate the 
nuclear submarine Sea 
Dragon through a sea filled 
with deadly obstacles. For the 
Apple II; floppy disk, $34.95. 
Adventure International, 
POB 3435, Longwood, FL 
32750. 

Senior Analyst, a modeling 
program that allows financial 
planners to analyze and re- 
view data. Create models 
from a common database 
within the program, or com- 
bine many models into one. 
For the Apple II; floppy disk, 
$225. Apple Computer Inc. 
(see address above). 

U.S. Cities, an educational 
program. Students learn to 
use a map of the United 
States. Coordinate locations 
of major cities are shown on 
high-resolution displays. For 
the Apple II Plus; floppy disk, 
$25. Island Software (see ad- 
dress above). 

Wavy Navy, an arcade- 
type game. You pilot a PT 
boat in 30-foot waves while 
surrounded by enemy planes, 
helicopters, mines, and mis- 
siles. For one to four players. 
For the Apple II; floppy disk, 
$34.95. Sirius Software Inc. 
(see address above). 


Atari 

Bulldog Pinball, an arcade- 
type game. This computer 
version of a pinball game lets 
you score points, use flippers, 
and control ball speed. It fea- 
tures graphics and sound. For 
the Atari 400/800; cassette, 
$29.95. Hayden Software 
Co., 600 Suffolk St., Lowell, 
MA 01853. 

Castle Wolfenstein, an ad- 
venture-type game. You have 
been captured by Nazis and 
taken to Castle Wolfenstein 
for interrogation. You must 
find the secret war plans and 
escape. For the Atari 400/800; 
floppy disk, $29.95. Muse 
Software, 347 North Charles 


St., Balimore, MD 21201. 

Dragonfire, a video game. 
Help the prince reclaim the 
king's treasures. Cross bridges 
and dodge dragon fire in the 
quest. For the Atari Video 
Computer System; cartridge, 
$32.95. Imagic, 1875 Dobbin 
Dr., San Jose, CA 95133. 

River Raid, an arcade-type 
game. You are piloting a B-1 
strato-wing assault jet. Your 
mission is to seek and destroy 
enemy targets on a dangerous 
river course. For the Atari 
Video Computer System; car- 
tridge, $31.95. Activision 
Inc., Drawer #7286, Moun- 
tain View, CA 94042. 

Sea Dragon, an arcade-type 
game (see description under 
Apple). For the Atari 400/800; 
floppy disk, $34.95. Adven- 
ture International, POB 3435, 
Longwood, FL 32750. 

Serpentine, an arcade-type 
game. You control three blue 
serpents. Your object is to 
destroy the hostile orange 
serpents and create more blue 
ones. For the Atari 400/800; 
floppy disk, $34.95. Broder- 
bund Software Inc., 1938 
Fourth St., San Rafael, CA 
94901. 

Speed Track, a simulation 
game. Place your bets, watch 
six horses race toward the 
finish line, and collect your 
winnings. For up to eight 
players. For the Atari 
400/800; cassette, $19.95. 
Brenner, POB 459, Plainview, 
NY 11803. 

Stratos, an arcade-type 
game, One or two players can 
defend a futuristic city from 
attack by alien spacecraft. For 
the Atari 400/800; floppy 
disk, $34.95. Adventure Inter- 
national (see address above). 

Wayout, an arcade-type 
game. You have a choice of 26 
three-dimensional mazes to 
explore. Look for the fireflies, 
but beware of the Cleptangle. 
Wayout glasses and compass 
included. For the Atari 
400/800; floppy disk, $39.95. 
Sirius Software, 10364 Rock- 
ingham Dr., Sacramento, CA 
95827. 


Commodore 

AC Network Analysis, a 
program to analyze an AC 
network with both passive 
components and transistors. 
Results are in decibel magni- 
tude, return loss, and phase. 
For the Commodore 64, PET, 
and VIC-20; cassette, $25. 
R. К. Altenbach, 31 Gamer 
Rd., Stow, MA 01775. 

Beginners Assembly Lan- 
guage Programming, a book 
and software combination 
that teaches the basics of as- 
sembly-language program- 
ming. For the Commodore 
VIC-20; cassette. Price not 
available. Honeyfold Soft- 
ware Ltd., Standfast House, 
Bath Place, High St., Barnet, 
London, England. 

Conquer, a medieval 
strategy game. The object of 
this game is to conquer as 
many countries as possible. 
For 1 to 15 players. For the 
Commodore VIC-20; floppy 
disk or cassette, $16.95. Com- 
puter Knowledge, 100 Grove 
St., Worcester, MA 01605. 

The Dungeon, an arcade- 
type game. Escape an ever-ex- 
panding dungeon while meet- 
ing monsters, thieves, trap 
doors, secret keys, coffins, 
gold, swords, and much 
more. For the Commodore 
VIC-20; cassette, $15. Softwar 
III, 1307 Douglas Dr., Ster- 
ling, IL 61081. 

Vanilla PILOT, an imple- 
mentation of the PILOT lan- 
guage. This interpreter-based 
package features turtle graph- 
ics and enhanced editing com- 
mands. For the Commodore 
64 and VIC-20; floppy disk, 
$29.95. Tamarack Software, 
Water St., Darby, MT 59829. 


CP/M 

Compress, a data-compres- 
sion program for CP/M files. 
Storage requirements can be 
reduced 30 to 40 percent. It is 
based on a logarithmic rela- 
tion between relative-letter 
frequency and bit length. For 
CP/M-based systems; floppy 
disk, $59.95. Digital Market- 
ing Inc., 2670 Cherry Lane, 


Walnut Creek, CA 94596. 

DES-Crypt Version 1.0, an 
implementation of the Na- 
tional Bureau of Standards’ 
Data Encryption Standard 
(DES). This menu-driven 
package encrypts and de- 
crypts your files. For CP/M- 
based systems; floppy disk, 
$149. Trigram Systems, 3 
Bayard Rd. #66, Pittsburgh, 
PA 15213. 

Disk Inspector, a full-screen 
editor for CP/M-based files. It 
displays selected sectors in 
both ASCII and hexadecimal 
formats. Make changes and 
rewrite the sector by moving 
the cursor. For CP/M-based 
systems; floppy disk, $29.95. 
Overbeek Enterprises, POB 
726, Elgin, IL 60120. 

Peachtext Word Processor, 
a full-featured word-process- 
ing package. It provides menu 
selection for functions, help 
display, print formatting, and 
self-teaching lessons. For 
CP/M-based systems; floppy 
disk, $500. Peachtree Soft- 
ware Inc., Suite 1300, 3445 
Peachtree Rd. NE, Atlanta, 
GA 30326. 

Solomon Series Software, 
an integrated accounting sys- 
tem that includes general 
ledger, accounts receivable 
and payable, invoicing, pay- 
roll, address and job-cost 
management. For CP/M- 
based systems; floppy disk, 
$3495. Computech Group 
Inc., Main Line Industrial 
Park, Lee Blvd., Frazer, PA 
19555. 

Spelling Proofreader, а 
spelling-checker package. 
Based on the Random House 
Dictionary, this program 
works with the Peachtext 
word-processing system to 
check the spelling of your 
documents. For CP/M-based 
systems; floppy disk, $300. 
Peachtree Software Inc. (see 
address above). 

Y-Wing II, an arcade-type 
game. Stormslayer has en- 
slaved all creatures under the 
sea. Your mission is to fly 
your Y-Wing fighter through 
the Stygian Sea and slay the 
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BYTEK’s SECOND GENERATION 
UNIVERSAL (E)PROM 
PROGRAMMER—SYSTEM 15 


Features: 
*Bipolar PROMS. 
| (Fe 


S15-P 


е Micros - (8748 & 8749) 

s НО - 6 baud rates, 13 formats including 
intellec, Textronix and Motorola. 

• EPROMs, (2708 ~ 27128) 

a Gang option ~ programs eight at once. 

* Remote control option. 


PROGRAMS 
OVER 250 
DEVICE TYPES 


FUNCTIONS:  CACRAM 


DISPLAY DEVICE DATA LOAD DATA 
EDIT RAM DATA COMPARE FIELDS 
DEVICE PROGRAM FILL MEMORY FIELO 
TYPE SELECTION BLOCK MOVE 

К DIAGNOSTICS 


[БАЙА Sora SYSTEMS pat 


22B3 5. Federal Hwy. 


(3051 Zr 2-208 


Delray Beach, FL 33444 


VERSATILE DATA REDUCTION, 
DISPLAY AND PLOTTING SOFTWARE 
FOR YOUR APPLE* Il 


STRIPCHARTER — Turns your APPLE and Epson MX 
series printer into an economical 4-pen chart recorder. 
Prints and displays continuous 1 to 4-channel strip- 
charts of any length. Ideal for large data sets. Numerous 
user-selectable graphics options enhance output qual- 
ity. Includes 5demoson disk with37-page manual $100 


VIDICHART Proven tool for lab data management. 
Fast plots of 4 data sets with scrolling in 4 directions, 
zoom scaling on X and Y axes, 2 types of graphic 
cursors and on-screen STATUS REPORT, even plots 
A/D input while sampling. ADD, SUBTRACT, MULTI- 
PLY, DIVIDE, INTEGRATE, DIFFERENTIATE, AVER- 
AGE or NORMALIZE data sets with SIMPLE COM- 
MANDS. Ideal for spectra, chromatograms, rate curves, 
etc. Includes SAMPLE DATA on disk with mé _° 

! 75 


SCIENTIFIC PLOTTER — Draws professional-looking 
graphsof yourdata. You choosedataformat, length and 
position of axes, 20 symbols, error bars, labels any- 


where in 4 orientations. Includes 5 demos on disk plus 
30-page manual $ 


(For DIF file and Houston Instrument or H-P 7470A 
plotter adaptations, add $25 for each option selected.) 


CURVE FITTER — Select the best curve to fit your data. 
Scale, transform, average, smooth, interpolate (3 
types), LEAST SQUARES fit (3 types). Evaluate un- 
knowns from fitted cur ve. Includes 5 demos on disk with 
33-page manual 


SPECIAL: VIDICHART, SCIENTIFIC PLOTTER, 
CURVE FITTER on 1 disk $ 


Add $1.50 shipping on all U.S. orders. VISA or MASTERCARD orders accepted. 
"Trademark of Apple Computer. Inc. 


INTERACTIVE MICROWARE, INC. 
P.O. Box 771, Dept. 3 State College, PA 16801 
CALL (814) 238-8294 for IMMEDIATE ACTION 


Circle 210 on Inquiry card. 
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Circle 236 on inquiry card. 


UV EPROM ERASER 
$49.95 


ж Element life 7700 hours 
є HOBBY MODEL 


ж intensity: 12Ws "hcm? at 1” 
INDUSTRIAL MODEL 


ж Erases all UV EPROMS (2716, 2732, 2516, 2532, etc.). 
QUV-T8 / 2N 


$68.95 


WITH TIMER AND 
SAFETY SWITCH 
QUV-T8 / 2T 
$97.50 


INTELLIGENT | 


PROGRAMMER 


STAND ALONE | 


RS-232 


* RELIABLE 
x EASY COPY Wo external 


equipment needed 
PROGRAMS: 2508, 2516, 2532, 2716, 27C16, 27032, ^ 44 FRIENDLY 
= г " COMPATIBLE: 


2732A, 2758, 8748, 8749H, 8748H 
ІВМ PC, TRS-BDO, APPLE, CPM, 
OPTIONAL MODULES: 2564, 2764, 8755A, 8741 FLEX, es. MDS 


* STAND ALONE, CRT, OR COMPUTER CONTROL 

ж UPLOAD/DOWNLOAO IN MOTOROLA OR DUM ДЕ! FORMAT (MC 5-48) 
ROGRAMMIN 

PRICE INCLUDES 


ж MICROPROCESSOR BASED # 4 К INTER 
+ 90 DAY PARTS & LABOR WARRANTY ON. ALL PRODUCTS 
SOON TO BE RELEASED: 


PROMPRO-8 128K Version S689. 
MONEY BACK GUARANTEE 5489.00 
LOGICAL DEVICES ЕМЕ. 

781 W. OAKLAND PARK BLVD. * FT. LAUDERDALE. FL 33311 


Phone Orders (305) 974-0967 * TWX: 510-955-9496 
SEE US AT COMDEX SPRING - BOOTH #3019 


Sim, a 
Br 


Е j | : 
a Cam d E "UE EX. тї жн ہے‎ e lom deo. BE RS LEE. 
ab ! i ғ 
ІЛЕ Үз 


е SPEED - Twice as fast; tha competition (30 тїї СОЄ - 
e COMPATABILITY Накада and rd inb nmm ТЕСІГІ 
Apple If ІНМІРС” CP/MT T ete 400, B bit parrallel port, any 
7.80* computer such as Osborne? Xerox? Темава Northstar 

Advantage? 
e EXCEPTIONAL WARRANTY - Comprehesivs 1 year parts and labor. 
е NOTHING ELSE TO BUY - Subsystems include disk, chassis with 
power supply, controller, cables, hardware adapter and software 


package. 
[ ASSOCIATES 


8720 Old Courthouse Road, Vienna, Virginia 22180 
703-281-5762 
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PERSONALITY MODULE 


Circle 332 on inquiry card. 


Software Recelved 


sea giant himself. For CP/M- 
based systems; floppy disk, 
$21.50. Evryware, POB 
60802, Sunnyvale, CA 94088. 


Heath/Zenith 

Empire, a simulated war 
game. Your army is fighting 
the computer's army. As the 
forces move over a grid of 
unknown territory, your task 
is to contact and destroy the 
enemy. For the Heathkit 
H-11; 8-inch floppy disk, $40. 
Northwest Software, 15343 
Southeast 43 Place, Bellevue, 
WA 98006. 

Extended Tiny BASIC 
Compiler, a BASIC compiler 
program. Convert your 
BASIC programs into fast ma- 
chine language. Requires 
HDOS 1.6. For Heath/Zenith 
computers; floppy disk, 
$31.95. O'Connor Software, 
191 Oakridge Dr., Lower 
Burrell, PA 15068. 

Y-Wing Il, an arcade-type 
game (see description under 
CP/M). For Heath HDOS- 
based systems; floppy disk, 
$21.50. Evryware, POB 
60802, Sunnyvale, CA 94088. 


IBM Personal Computer 

Air Traffic Controller, a 
simulation game. You must 
direct air traffic. Several op- 
tions allow you to tailor the 
game to your preferences: suc- 
cessfully land planes or cause 
crashes for a high score. For 
the IBM Personal Computer; 
floppy disk, $29.95. Avant- 
Garde Creations, POB 30160, 
Eugene, OR 97403. 

Data Plotting Software for 
Micros, a data-analysis pro- 
gram (see description under 
Apple). For the IBM Personal 
Computer; floppy disk, 
$19.95. Kern Publications, 
190 Duck Hill Rd., РОВ 1029, 
Duxbury, MA 02332. 

Deadline, an interactive 
program in which you are a 
detective who must solve a 
murder within 12 game hours. 
The program gives you all the 
clues you need. For the IBM 
Personal Computer; 51⁄4- and 
8-inch floppy-disk formats, 


,Computer; 


$49.95 and $59.95, respective- 
ly. For information, contact 
Infocom, 55 Wheeler St., 
Cambridge, MA 02138. 

Federation, an arcade-type 
game. You command a Feder- 
ation fleet. Your mission is to 
wipe out invading Drorn 
Drones. For the IBM Personal 
Computer; floppy disk, 
$29.95. Avant-Garde Cre- 
ations (see address above). 

Financial Planning for 
Multiplan (see description 
under Apple). For the IBM 
Personal Computer; floppy 
disk, $79.95. Howard W. 
Sams & Co. Inc., 4300 West 
62nd St., POB 7092, Indiana- 
polis, IN 46206. 

Financial Planning for 
Supercalc, a set of 17 tem- 
plates for use with the Super- 
calc electronic-spreadsheet 
system. For the IBM Personal 
Computer; floppy disk, 
$79.95. Howard W. Sams & 
Co. Inc. (see address above). 

Financial Planning for Visi- 
calc (see description under 
Apple). For the IBM Personal 
Computer; floppy disk, 
$79.95. Howard W. Sams & 
Co. Inc. (see address above). 

Label Kit PC Disk Orga- 
nizer, a user-friendly system 
that prints labels of your 
alphabetically arranged files. 
Kit includes a program disk, 
300 pin-feed labels, and in- 
structions. For the IBM Per- 
sonal Computer; floppy disk, 
$59.95. PC Goodie Co., Suite 
10, 15445 Ventura Blvd., 
Sherman Oaks, CA 91413. 

Lazermaze, an arcade-type 
game. In the Arena Grid of 
Justice, your laser will reflect 
off many obstacles. A keen 
eye and trigger finger mean 
victory. For the IBM Personal 
floppy disk, 
$29.95, Avant-Garde Crea- 
tions (see address above). 

Name & Address List Man- 
agement System, a simple 
database-management pro- 
gram designed to maintain 
lists of names and addresses. 
You can print listings and 
mailing labels according to 
several options. For the IBM 


Personal Computer; floppy 
disk, $29.95. М & J Automa- 
tion, РОВ 205, Plainsboro, NJ 
08536. 

Starcross, ап adventure- 
type game. You must explore 
an alien starship and solve the 
complex and puzzling alien 
mysteries. For the IBM Per- 
sonal Computer; floppy disk, 
$39.95. Infocom (see address 
above). 

Terran Jeopardy, an ar- 
cade-type game. Pit your 
strategic skills against the 
Black Nebula Horde. Terra’s 
fate is in your hands as you 
defend your base from alien 
attack. For the IBM Personal 
Computer; floppy disk, 
$29.95. Avant-Garde Cre- 
ations (see address above). 

Zork 1: The Great Under- 
ground Empire, an adventure- 
type game. Strive to discover 
the Twenty Treasures of Zork 
and escape with them and 
your life. The game features a 
Save option for continued 
play. For the IBM Personal 
Computer; 5%- and 8-inch 
floppy-disk formats, $39.95 
and $49.95, respectively. In- 
focom (see address above). 

Zork П: The Wizard of 
Frobozz, an adventure-type 
game. A continuation in the 
series, this game takes you 
deeper into the subterranean 
realm where you meet the 
powerful Wizard. For the IBM 
Personal Computer; 5%%- and 
8-inch floppy-disk formats, 
$39.95 and $49.95, respective- 
ly. Infocom (see address 


above). 
Zork Ш: The Dungeon 
Master, an adventure-type 


game. This is the final test in 
the series. You must fight the 
Dungeon Master himself. For 
the IBM Personal Computer; 
514- and 8-inch floppy-disk 
formats, $39.95 and $49.95, 
respectively. Infocom (see ad- 
dress above). 


Texas Instruments 

Data Rescue, an arcade- 
type game. See if you can re- 
cover the stolen data-bank 
models and return them to 


earth. For the TI-99/4A; cas- 
sette, $9.95, Kuhl Software, 
412 15th Ave. SW, Rochester, 
MN 55901. 

The Dungeon, an arcade- 
type game (see description 
under Commodore). For the 
TI-99/4A; cassette, $15. Soft- 
war III, 1307 Douglas Dr., 
Sterling, IL 61081. 


TRS-80 

Alphabet Soup, a com- 
petitive spelling game with 
nine skill levels. Once the pro- 
gram generates 5 to 14 letters, 
you have 200 seconds to spell 
as many words as you can. 
For the TRS-80 Color Com- 
puter; cassette, $14.95. 
Creative Technical Consul- 
tants, 16-8 Sangre de Cristo, 
POB 652, Cedar Crest, NM 
87008. 

Cyberchess System Pro- 
gram, а chess-tutorial pro- 
gram. This chess-analysis sys- 
tem will play games according 
to your level of expertise, set 
up classic games, and rate a 
players ability. For the 
TRS-80 Models I and III; flop- 
ру disk, $29.95. I.J.G. Inc., 


1953 West 11th St., Upland, 
CA 91786. 
ZX80/Z X81 

Bon Mot, an educational 


game that teaches vocabulary 
and spelling skills. Up to 6 
players can choose from 11 
different anagram games. For 
the 7Х80/7Х81; cas ette, 
$9.99. Luther A. Gotwald Jr., 
POB 404, Davidsville, PA 
15928. 

Musical Scales, a program 
to convert any series of notes 
from one musical scale to an- 
other. Scales included are Io- 
nian, Dorian, Phrygian, Ly- 
dian, Mixolydian, Aeolian, 
Locrian, and harmonic minor. 
For the Timex/Sinclair 1000 
and ZX81; cassette, $14.95. 
Rave Records, 1005 Mechanic 
St., Decorah, IA 52101. 

Schedi-Mort, an amortiza- 
tion-scheduler program. You 
can compute complete sched- 
ules of payments, principal, 
interest, and remaining 


balance on any loans. For the 
Timex/Sinclair 1000 and 
Z X81; cassette, $20. E. Arthur 
Brown Co., 1702 Oak Knoll 
Dr., Alexandria, MN 56308. 


Other Computers 
Dragonfire, a video game 

(see description under Atari). 

For the Mattel Intellivision: 


cartridge, $39.95. Imagic, 
1875 Dobbin Dr., San Jose, 
CA 95133. 


Empire, a simulated war 
game (see description under 


Heath/Zenith). For the Digital 
Equipment Corporation 
LSI-11, 8-inch floppy disk, 
$40. Northwest Software, 
15343 Southeast 43 Place, 
Bellevue, WA 98006. 

Recipe Organizer, a pro- 
gram that stores and retrieves 
up to 200 recipes on one disk. 
For the Intertec Superbrain; 
floppy disk, $29.95. The Of- 
fice Partner Inc., 6736 Brook- 
crest Dr., Charlotte, NC 
28210.m 


Washington Computer Services 


97 Spring St., NewYork, NY 10012 


панава! (CASTRO TON) ви. t2 


ТО ORDER: Call our toll-free number: (800) 221-5416. п N Y. State and 
for technical information: (212) 226-2121. Hours: 9 AM-5:30 PM (EST) 


аа TELEX: 12-5606 CABLE: WASHCOMP NYK 


The Professional's Workstation 


NEC arc 


8086. 16 bit processor; Two 
8” DSDD disk drives; 128K 
RAM (to 640K): green or RGB 


PERFECT FOR: Color screen. 
Word Process 
CAD/CAM gra 

(1024 x 1024 resolution) 
QataBase Management 
Accounting 
Chang Lab’s Microplan 
IBM emulations 
CP/M-85, MSDOS, UCSD P. 


This new state-of-the-art work 
Station out-performs $ 4: START (joo 


all others near its 


price range. 


NEC COMPUTERS AND MONITORS 


(One disk drive, green) 


On N.Y.S. 
Contract #P-07220 


PLE AS E! Do not confuse us with mail order dealers. Weare a full service distributor 

. Serving the data processing & installation needs of business & industry 
from micros to mainframes. System houses, educational institutions & governmental agen- 
cies given special consideration. Leasing available. N.Y. State agencies, municipalities, 
and schoois—call us for information on our Q. G.S. term contracts on hardware & software. | 
Please call to make an appointment lor demonstration ої this extraordinary computer at our showroom. 
Prices subject to change without notice: call for latest prices. Prices include 3% cash discount. N.Y. 
residents add sales tax. CP/M? is a trademark ot Digital Research. All sates subject to our standard 
sale conditions (available on request). Above prices do not include customization or installation. 


See other ad on page 178. 


Circle 439 on inquiry card. 
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RAM Has 
3-Nanosecond Access Time 


Motorola's 64-bit 
МСІОН145 bipolar ECL 
RAM (random-access read/ 
write memory] can be used 
in any memory storage sys- 
tem requiring high-speed 
access times. This device, a 
member of the MECL 
IOKH family, has а 3-ns 
(nanosecond) address ac- 
cess time (typical) with 6 ns 
maximum. It’s organized as 
a l6 by 4 memory array 
and engineered with Mo- 
torola's MOSAIC (Motorola 
oxide self-aligned implant- 
ed circuit) oxide-isolated 
process, which achieves a 
purported smaller device 
geometry, improved band- 
width, and reduced para- 
SitiC capacitances. It’s com- 
pletely compatible with the 
Motorola MECL 10K family 
and offers an improved 
noise margin |150 milli- 
volts| and voltage con- 
sumption. The memory cell 
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array features a write and 
data input buffer, an ad- 
dress buffer and decoder, 
data output buffers, and a 
chip select. 

Prototype quantities of 
the МСТОН145 are avail- 
able in ceramic and plastic 
DIPs (dual-inline packages]. 
In 100-unit lots, these ver- 
sions cost $10.65 and 
$9.25 each, respectively. 
Contact Motorola Semi- 
conductor Products inc., 
5005 East MacDowell Rd., 
Phoenix, AZ 85008, (602) 
962-2202. 


Circie 550 on inquiry card. 


High-Speed 
Math Chip 
Oki Semiconductor's 
general-purpose 8-bit 
MSM6203 mathematics cir- 
cuit is said to be fast 
enough for radar data cor- 


relation and industrial 
process-control systems. It 
is built with silicon-gate 
CMOS (complementary 
metal-oxide semiconduc- 
tor) technology and has 
eight bidirectional I/O pins. 
It readily connects to such 
8-bit microprocessors as 
Onis ROCA. Тһе 
MSM6203 can perform 8- 
by 8-bit multiplication or 
16- by 8-bit division opera- 
tions in 3.3 microseconds. 
Power consumption is 6.5 
millwatts per MHz during 
arithmetic operation, and 
the maximum operating 
frequency is 4 MHz (5096 
duty cycle). It's housed in 
an 18-ріп plastic DIP (dual- 
inline package}. 

The MSM6203 costs 
$7.50 each, in 100-ріесе 
quantities. Contact Окі 
Semiconductor Inc., Suite 
401, 1333 Lawrence Ex- 
pressway, Santa Clara, CA 
95051, (408) 984-4842, 
Circle 551 on inquiry card. 


Speedy PROM 

The 6353-2 is a 4K-byte 
nickel chromium PROM 
(programmable read-only 
memory} from Monolithic 
Memories. This chip, or- 
ganized as 1024 words of 
4 bits each, features an ad- 
dress access time of 50 ns 
(nanoseconds) worst case; 
35 ns (typical). Its power 
consumption is 140 mA 
(milliamperes), and output 
leakage current is 40 pA 
(microamperes}. Accord- 
ing to the company, the 
6353-2 can be used as a 
logic element because of 
its speed. Other applica- 
tions include program or 
microcode storage, lookup 


tables, and character gen- 
erators. The 6353-2 PROM 
is housed in an 18-ріп 
O.3-inch-wide ceramic 
package. 

In lots ranging from 100 
te 999. the 6353-2 costs 
$5.25 each. Monolithic 
Memories Inc., 1165 East 
Arques Ave., Sunnyvale, 
CA 94086, [408] 739- 
3535. 

Circle 552 on inquiry card. 


New Member of 
F6800 Family 

Fairchild has added the 
F6809E to its 8-bit F6800 
microprocessor family. This 
high-performance chip fea- 
tures 16-bit registers, dual 
8-bit data paths, 59 basic 
instructions, the ability to 
recognize 1464 different 
variations of instructions 
and addressing modes, 
and external clock inputs 
that permit synchroniza- 
tion with peripherals, sys- 
tems, or other microproces- 
sors. The F6809E is com- 
patible at the hardware 
and software levels with 
the F6800 family. 


What's New? 


The F6809E micropro- 
cessor is available in three 
speeds: 1, 1.5, and 2 MHz. 
Quantities can be ordered 
through local sales offices 
or franchised distributors. 
For further details, contact 


Product Marketing, Fair- 
child Microprocessor Divi- 
sion, 3420 Central Express- 
way, Santa Clara, CA 
95051, (408) 773-2107. 
Circle 553 on inquiry card. 


T 


In-System Emulator 


The NS-SE-16 is the 
vanguard of National Semi- 
conductor's series of In- 
System Emulators (БЕ) for 
its 16/32-bit 1516000 
microprocessor. family. A 
multinost emulator family, 
the ISE/16 line lets users test 
and debug both hardware 
and software on their own 
16000-family-based de- 
signs. The NS-ISE-16 pro- 
vides real-time emulation of 
the NSI6032 processor, 
the NS16201 TCU [timing- 
control unit], and the 
NS16082 MMU (тетогу- 
management unit). Тһе 
package has three basic 
components: an emulation 
support box, an emulation 
pod, and a TTL (transistor- 
transistor logic] status pod. 
Also provided is the 
IDBGI6 software debug- 
ging program, resident on 
the host computer system. 
(The IDBGI6 is a superset 
of the №51 6000 cross-soft- 
ware debugger, DGBI 6.) 

The NSJSE-16 currently 
communicates with a 


Digital Equipment Cor- 
poration VAX/I 1 host sys- 
tem. Its two RS-232C ports 
permit transparent mode 
communication with the 
host computer. This means 
that one port is connected 
to the VAX while the other 
connects with the user's 
terminal, permitting direct 
communication between 
the ISE and the VAX for 
faster response. The user's 
terminal functions as a 
command console. 

The NS-SE-16 is supplied 
with an IEEE-488 GPIB po t 
that will allow it to com- 
municate with future host 
systems. Other standard 
features include up to 30K 
bytes of memory-mapping 
space, write protect/detect 
of 2K-byte blocks, and 
program-flow trace of up 
to 256 nonsequential 
fetches. This device is 
presently specified for 
operation at speeds of up 
to 6 MHz, with future up- 
grades planned to operate 
at 10 MHz. 


The WS-ISE-14 costs 
$7500, including the inter- 
active debugger program. 
Contact National Semicon- 
ductor, 2900 Semiconduc- 
tor Dr., Santa Clara, CA 
95051, (408) 721-5000. 
Circle 554 оп inquiry card. 


SYSTEMS 


Complete Color 

Graphics System 

The Executive Presenta- 
tion System (EPS) from In- 
telligent Systems Corpora- 
tion is said to provide all the 
hardware and software 
you need to prepare pre- 
sentation-quality color 
graphic visuals. With EPS, 
you can create overhead 
projector transparencies, 
35 mm slides, and paper 
prints and plots. EPS soft- 
ware includes CP/M, 
Microsoft BASIC, and a 
graphics language that 
uses such English-state- 
ment commands as pie, 
bar, and line. EPS is device- 
independent, which lets 
you use a variety of output 
peripherals, including color 
plotters, camera systems, 
and ink-jet printers. This 
system is built around the 
Intecolor 8001R color 
graphics terminal and the 
Intecolor 7000 computer. 

The Intecolor 8001К 
features individual dot ad- 
dressability, 96K bytes of 
RAM (гапаот-ассе55 read/ 
write memory] with red/ 
green/blue readable bit 
map, a 4K-byte graphics 
command processor in 
ROM [read-only memory) 
with 20 functions, 4K bytes 
of command software in 


ROM to handle routines, 
and an 8K-byte RAM- 
based low-resolution mem- 
ory plane for alphanu- 
merics and graphics, with 
96 uppercase and lower- 
case ASCII characters. Its 
hardware includes two RS- 
232C ports опе 8-І 
parallel printer port, and a 
177-key ASCII keyboard 
with 28 function keys. The 
Intecolor 7000 offers 128K 
bytes of RAM, a scrolling 
text editor, and dual 8-inch 
floppy-disk drives with 2.4 
megabytes of data space 
and full-track disk buffer for 
fast throughput. 

An 8-pen color plotter, a 
color camera system, and a 
color ink-jet printer аге 
available as options. Prices 
begin at $18,000, which 
includes an output option. 
For details, contact In- 
telligent Systems Corp., 
225 Technology Park/At- 
lanta, Norcross, GA 
30092, (404) 449-5961. 
Circle 555 оп inquiry card. 


Eagles Are IBM 
PC-Compatible 

The Eagle 1600 Series of 
16-bit computers is com- 
patible with the IBM Per- 
sonal Computer. Accord- 
ing to the company, this 
series combines all the fea- 
tures of the PC at up to 
four times the operating 
speed. The 1600 com- 
puters are fully upgradable 
and come with network- 
ing capabilities and word- 
processing and financial 
planning software. 

The basic system, the 
Model 1630, has 128K 
bytes of RAM (random-ac- 
cess read/write memory), 1 
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F 
What's New? 


megabyte of 5%%-їпсһ 
floppy-disk storage, 12.5 
megabytes of hard-disk 
storage, a detachable 
105-key keyboard with 24 
user-definable keys, and a 
separate monitor and 8086 
microprocessor, which 
operates at 8 MHz. Its inter- 
nal memory is expandable 
to 512K bytes, and up to 
eight PC plug-compatible 
boards can be added for 


peripherals. Additional soft- 
ware available from Eagle 
includes general account- 
ing, medical and dental 
practice management, and 
CPA accounting. 

The Model 1630 costs 
$6995. Contact Eagle 
Computer Inc., Building C, 
983 University Ave., Los 
Gatos, СА 95030, (408) 
395-5005. 

Circle 556 on inquiry card. 


Atari 1200XL 


The Atari | 200XL home 
computer comes with 64K 
bytes of RAM (random-ac- 
cess read/write memory), 
12 user-programmable 
function keys, and built-in 
diagnostics. Its keyboard 
permits shifting into an in- 
tegral European character 
set that includes special 
curency and character 
symbols. A Help key is 
standard as are one-touch 
cursor controls, 256 avail- 
able colors for a monitor, 
and a speaker with 4 
voices and а 3Vz-octave 
range. The | 200XL is com- 
patible with Atari peripher- 
als and software products. 

Options for the ! 200XL 
include a cassette memory 
system, an 80-соіитп 
printer, and a 40-column 
printer/plotter. The mem- 
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Ory system, the Model 
1010 Program Recorder, 
uses standard audio cas- 
settes and features two 
channels for both a pro- 
gram and sound effects. 
The Model 1025 printer 
prints dot-matrix characters 
at 40 cps (characters per 
second} and accepts single- 
sheet, fan-fold, and rolled 
paper. The Model 1020 
Color Printer/Plotter pro- 
duces four-color text, com- 
plex charts, and graphs to 
any set of X, Y. coordinates. 
Prices range from $99.95 
to $549. The 1200XL costs 
less than $1000. Full details 
are available from Atari 
Inc., 1265 Borregas Ave., 
POB 427, Sunnyvale, CA 
94086. 

Circle 557 on inquiry card. 


Bundle of Software 
Comes with Business System 


The Voyager 4000 series 
of small business com- 
puters comes with the 
CP/M operating system 
and word processing, 
spreadsheet with graphics, 
database management, 
mailing list, payroll Telex, 
and time management 
software. The basic 
Voyager has RS-232C and 
RS-422A ports, dual 
54-inch double-sided dou- 
ble-density floppy-disk 
drives {1.2 megabytes of 
storage}, and an 8085 cen- 
tral processor that ad- 
dresses 64K bytes of RAM 
(random-access read/write 
memory}. The central pro- 
cessor is upgradable to 
8085/8088-based 8- and 
16-bit coprocessor opera- 
tion, addressing 1000K 
bytes of RAM. Up to 20 
megabytes of plug-in hard- 
disk ‘storage is available. 
The series also features an 
adjustable 12-inch non- 
glare video monitor with 
dedicated memory and an 
8 by 12 matrix on a 10 by 
14 grid with a choice of 
three colors. The com- 
puters detachable key- 


board has 100 five-func- 
tion keys and a 10-Кеу 
numeric pad. 

The Voyager 4000 costs 
$4995, including the soft- 
ware. Dealer and OEM 
(original equipment manu- 
facturer) discounts are 
available. Contact Voyager 
Systems Inc., 2192 Anchor 
Court, Newbury Park, CA 
91320, (213) 991-9028. 
Circle 558 on inquiry card. 


Multiuser Telesystem 
Runs Unix Ill 

A Motorola MC68000- 
based computer running 
the Unix Ill operating sys- 
tem is being marketed by 
Televideo Systems Inc. The 
Telesystem I! supports up 
to 16 users and offers inter- 
face flexibility by means of 
15 serial ports, one RS 
422A port, a Centronics- 
compatible parallel port, 
and bus expansion capabil- 
ities. Standard features in- 
clude 512K bytes of RAM 
(random-access read/write 
memory} and an 8-inch 40- 


or 80-megabyte Winches- 
ter hard-disk drive backed 
up by a l7.5-megabyte 
streaming cartridge tape. 
RAM memory can be ex- 
panded to | megabyte in 
256K-byte increments, and 
an additional 40- or 
80-megabyte drive can be 
attached for a total storage 
capacity of 160 mega- 
bytes. The operating speed 
is 8 MHz, and the 
MC68000 is complement- 
ed with an MMU (mem- 
ory-management unit) 


Dual Processors 

The Micro 16S personal 
business computer from 
Fujitsu Ltd. gives you inte- 


cessing power 


chip. Software available in- 
cludes COBOL, Pascal, C, 
and FORTRAN-77. 

The Telesystem |І costs 
less than $14,000, which 
includes 40 megabytes of 
disk storage, the backup 
tape drive, Unix ІІ, and 
two Televideo displays. 
Further details are available 
from Televideo Systems 
Пс. 1170 Morse Ave., 
Sunnyvale, CA 94086, 
(408) 745-7760. 

Circle 559 on inquiry card. 


Provide Flexibility 
grated 8- and 16-bit pro- 


flexibility. 


The Micro 165 uses the 


Zilog 280 and Intel's 16-bit 
8086 for its main proces- 
sors. The Z80 runs the 
CP/M 2.2 operating sys- 
tem, while the 8086 sup- 
ports up to | megabyte of 
memory. 

Mass storage is supplied 
by dual 5%-inch floppy- 
disk drives, each capable of 
handling more than 312K 
bytes of formatted data. 
User memory is provided 
by 125K bytes of parity- 
checking RAM (random-ac- 
cess read/write memory], 
expandable to | megabyte. 
This system has high-reso- 
lution color graphics capa- 
bilities that are backed by 
more than 50K bytes of 
support RAM. Its dedicated 
display processor generates 
high-resolution (640 by 
200) color graphics. Other 
Standard features are paral- 
lel and serial Output ports 
and a typewriter-style de- 
tachable keyboard with a 
separate numeric keypad 
and 10 programmable 
function keys. 

The Micro 16S comes 
with the CP/M-86 operat- 
ing system, a word pro- 
cessor, an electronic 
spreadsheet, and a color 
monitor. Options include a 
10-тедабуге 5'%-inch 
Winchester-disk drive, a 
link to Corvus Systems’ 
Omninet network, and 
Concurrent CP/M-86, 
which lets the Micro 165 
run four jobs simultaneous- 
ly with each task using up 
to 250K bytes of memory. 
Its base price is $ 3995. For 
full details, contact Fujitsu 
Ltd., Professional Microsys- 
tems Division, 2840 San 
Tomas Expressway, Santa 
Clara, CA 95051, (408) 
980-0755. 

Circle 560 on inquiry сага. 


SOFTWARE 


Software Line 

for Lisa Unveiled 

Open Systems will distri- 
bute Xenix-based software 
products for Apple Com- 
puters recently an- 
nounced Lisa computer. 
This line, targeted at the 
small-business market, will 
include Science Manage- 
ment Corporation's 
[SMC's] Business BASIC in- 
terpreter, seven interactive 
accounting applications 
packages, and а report 
writer. The accounting 
packages include order 
processing, general ledger, 
accounts receivable with 
billing and sales analysis, 
payroll, and job cost. The 
report writer, to be mar- 
keted under the name The 
Team Manager, will link 
the accounting  applica- 
tions to a comprehensive 
data dictionary, which will 
allow creation of simple or 
complex reports from all 
files within the accounting 
system. It will also permit 
reformatting of data from 
the accounting applica- 
tions for use by word pro- 
cessing, spreadsheet, and 
other productivity applica- 
tions available under 
Xenix. 

Open Systems will direct- 
ly license the Xenix-based 
software to Apple dealers. 
In addition, it will provide 
all packaging, training, and 
support. For further details, 
contact Open Systems Inc., 
430 Oak Grove, Minnea- 
polis, MN 55403, (612) 
370-351 5. 

Circle 561 on inquiry card. 
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Dow Jones Markets Software 


Dow Jones & Company 
Offers software programs 
designed to meet the 
business and investment 
needs of personal com- 
puter users. Dow Jones 
software runs on such sys- 
tems as the Apple | and 
the IBM Personal Com- 
puter. Customer and 
dealer support includes a 
one-year warranty and a 
toll-free customer service 
department. 

The Dow Jones Market 
Analyzer automatically 
collects, stores, and up- 
dates stock market data 
that can be used to con- 
struct charts for technical 
analysis. The Market 
Microscope sorts and 
ranks companies and in- 
dustries by 68 financial in- 
dicators. For automatic up- 
dates and monitoring of 
investment portfolios, the 
Market Manager is offered. 
Also available is the Dow 
Jones Connector, which 
provides users of most 
microcomputers with ac- 
cess to news, information, 
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and data contained in the 
Dow Jones News/Retrie- 
val database. 

Prices range from $95 to 
$700. For full hardware 
details or purchasing infor- 
mation, contact Dow 
Jones & Со. іне, РОВ 
300, Princeton, NJ 08540, 
(800) 257-5114; in New 
deney tb] «EP RTT. 
Circle 562 on inquiry card. 


Smart Terminal 
Program Housed 
in ROM 

The Colorcom/E from 
Spectrum Projects is a 
smart terminal program for 
the Radio Shack Color 
Computer. Colorcom/E, 
housed in a ROM (read- 
only memory] cartridge, 
provides you with online 
and offline scrolling, offline 
printing of data, full- and 
half-duplex operation, and 
the ability to receive and 
send cassette files. It will 


support any serial printer, 
and it permits easy editing 
before data is printed or 
written to cassette. 

A word mode that eli- 
minates word wrap is of- 
fered as an option. Color- 
com/E costs $49.95 and is 
available from Spectrum 
Projects, 93-15 OM Of 
Woodhaven, NY 11421, 
(212) 441-2807. 

Circle 563 on inquiry card. 


Graphics System 
for dBASE Il 

Fox & Geller’s dGraph 
lets you produce high- 
quality charts from апу 
Ashton-Tate dBASE I! data- 
base. According to the 
manufacturer, all you have 
to do is enter the data or 
the name of the GBASE !! 
database you wish to chart 
and dGraph will do the 
rest. A chart-description 
procedure lets you create 
bar, pie, line, and pie-bar 
charts that include such in- 
formation as the percent of 
total based on summing or 
counting. Other possible 
uses include summing, 
counting, and averaging of 
data fields and automatic 
selection of data based on 
ranges and on matched 
values. dGraph can func- 
tion as a stand-alone sys- 
tem, and it supports a 
variety of printers and plot- 
ters, including Epson 
MX-70/80/100, Okidata 
Microline, and Xerox/Di- 
ablo 1750. 

The dGraph system runs 
on CP/M-, CP/M-86-, or 
MS-DOS-based computers 
with 64K bytes of memory. 
A video terminal with clear 


Screen and cursor-address- 
ing and 240K bytes of disk 
capacity are required. The 
suggested retail price is 
$295. For further details, 
contact Fox & Geller Inc., 


604 Market, Elmwood 
Park, NJ 07407, (201) 
794-8883. 


Circle 564 on inquiry card. 


Financial Forecasting 
Tool 

Ashton-Tate's Bottom 
Line Strategist is an econo- 
metric forecasting tool. 
Developed to serve For- 
tune 1000 forecasting 
needs, this program gener- 
ates bottom-line answers 
for future business ven- 
tures without program- 
ming, formulas, Ог com- 
plex spreadsheets. It pro- 
vides complete, sophisti- 
cated models that assist 
executives in analyzing 
and tracking business sce- 
narios. The Strategist uses 
direct user input of busi- 
ness assumptions and dis- 
plays 11 different financial 
and marketing forecasts. 
Key considerations include 
how profitable a business 
will be, how much money 
is being risked, and when 
break-even points will be 
established. 

The Bottom Line Strate- 
gist, designed for the ІВМ 
Personal Computer and 
CP/M-based systems, is 
available for $400 through 
Ashton-Tate dealers and 
distributors. Contact 
Ashton-Tate, 10150 West 
Jefferson Blvd., Culver 
City, CA 90230, ТЕТЗ) 
204-5370. 

Circle 565 on inquiry card. 


Database Program 
for Nonprogrammers 

Infostar is a database- 
management system that 
doesn't force you to learn a 
programming language. 
Produced by Micropro in- 
ternational, this business- 
applications development 
package provides onscreen 
English-language menus 
that guide you through 
each step of data-entry 
form design and report 
generation. For data entry, 
a cursor is used to draw 
forms on the screen. Gen- 
erating custom applications 
is said to be four times 
faster than with other pro- 
grams because you do not 
have to write and debug 
code. 

Infostar can generate a 
preformatted quick report 
іп approximately 60 sec- 
onds and has the ability to 
incorporate data from mul- 
tiple files. It provides up to 
nine control breaks, arith- 
metic calculations within 
reports, and four levels of 
help menus. It can sort a 
file of up to 32 key fields at 
speeds approaching 560 
records per minute, and its 
report writing and editing 
feature lets you move data 
fields, change headings, 
and insert dollar signs and 
decimal points. Able to 
work with dot-matrix or let- 
ter-quality printers, Info- 
Star’s print features include 
boldface and underlining 
of selected data fields. 
Other specifications in- 
clude variable-length rec- 
ords and Wordstar com- 
patibility. 

Infostar runs on 48K- 
byte CP/M 2.2-based sys- 
tems. Dual floppy-disk 
drives or a single floppy 


disk with a hard disk is rec- 


ommended. With a train- 
ing guide, Infostar costs 
$495. It's available from 
Micropro International 
Corp., 33 San Pablo Ave., 
San Rafael, CA 94903, 
[415] 499-1400. 

Circle 566 on inquiry card. 


Xenix Now Standard 
on TRS-80 Model 16 

Radio Shack has an- 
nounced that it will use 
Microsoft's multiuser, multi- 
tasking Xenix operating 
system as the standard 
DOS on its TRS-80 Model 
16. A Model 16 equipped 
with Xenix can be expand- 
ed to accommodate three 
users, with all users run- 
ning programs or sharing 
the same program, data, or 
peripherals. 

Xenix features tree-struc- 


tured directories, device-in- 


dependent I/O, chaining of 
program input and output, 
and foreground and back- 
ground execution. It re- 
quires 256K bytes of mem- 
ory and a hard-disk drive. 
Xenix can also run on 
TRS-80 Model 115 outfitted 
with a hard disk and a 
Model 16 upgrade kit. All 
applications software cur- 
rently offered by Radio 
Shack for the Model 16 can 
be moved to the Xenix 5у5- 
tem. Radio Shack will sup- 
ply Xenix at no cost to 
Model 16 owners and in- 
clude it in all new Model 16 
production. 

In a related develop- 
ment, Radio Shack also an- 
nounced that it intends to 
introduce several multiuser 
application packages for 
Xenix-equipped Model 165. 


Future plans call for several 
interactive accounting pro- 
grams, a high-capacity in- 
ventory control system, 
versions of Microsoft's 
BASIC and Multiplan 
spreadsheet, and a Xenix 
development system that 
includes the C language. 
For complete details, 
contact your local Radio 
Shack Computer Center, 
selected Radio Shack 
Stores, and participating 
dealers. Radio Shack 1800 
One Tandy Center, Fort 
Worth, TX 76102. 
Circle 567 on inquiry card. 


Appointments and 
Records Filed in 
Shoebox 

Shoebox 2.0, an ap- 
pointment manager and 
expense recording system 
from Techland Systems, 
can track tasks and ap- 
pointments for any num- 
ber of executives, limited 
only by storage capacity. It 
offers such features as a 
schedule-handler for tasks 
that are not appointments, 
expense recording keyed 
to particular appointments 
and categories, reminders 
for recurring schedule 
items, and the ability to 
produce printouts of sched- 
ules and expense reports. 
Using a minimum number 
of keystrokes, you can 
review past appointments 
or reminders involving a 
given subject or person. 
Shoebox has the ability to 
remind you of events up to 
six months ahead of time, 
and its multiuser option of- 
fers password-protection 
and a coordinator mode 


that allows nonsensitive 
data to be manipulated. 
Programming knowledge 
is not required because 
most Shoebox commands 
are single keystrokes. 
Shoebox 2.0 runs on 
5O0K-byte MS-DOS-based 
systems. A cursor-address- 
able terminal and one or 
more 1 60K-byte disk drives 
are required. An 80-char- 
acter-per-line printer is 
recommended. Shoebox 
costs $195 and is available 
from Techland Systems 
inc., 39 Carwall Ave., 
Mount Vernon, NY 10552, 
(914) 699-8467. 
Circle 568 on inquiry card. 


L. A. W. S. Support 

for Law Offices 

L. A. W. 5. [Litigation 
support, Accounting, 
Word processing System) 
software for law offices is 
available from Legal Sys- 
tems Development. Litiga- 
tion support modules 
range from a database 
that stores, manipulates, 
and retrieves depositions, 
transcripts, and evidence 
to a trial preparation pro- 
gram that provides a varie- 
ty of summary reports. AC- 
counting packages include 
accounts receivable and 
payable, billing, and pay- 
roll. Lexisoft's Spellbinder is 
available through Legal 
Systems Development. 
This word processor fea- 
tures letter-quality printer 
support, simple cursor 
moves, office and data 
management abilities, and 
an optional spelling 
checker. Other modules in 
the L.A. №. 5. product 
line include a docket-con- 
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trol system and communi- 
cations software. 

The manufacturer ге- 
commends a computer 
system with 10 megabytes 
of disk storage, 64K bytes 
of RAM (гапаот-ассе55 
read/write memory], 
CP/M, a printer, and a ter- 
minal. Prices for individual 


What's New? 


modules range from $100 
to $2495. The complete 
L. A. W 5. product line 
can be purchased for 
$5295. For ful details, 
contact Legal Systems De- 
velopment, 460 Main St., 
Placerville, СА 95667, 
(916) 626-3351. 

Circle 569 оп inquiry card. 


PERIPHERALS 


Matrix Printers from GE 


The GE 3010 and 3014 
are the latest additions to 
the General Electric GE 
3000 series of dot-matrix 
printers. These micropro- 
cessor-based printers are 
plug-to-plug compatible 
with such microcomputers 
as Apple, IBM, and Tele- 
video. They can print up to 
four copies bidirectionally 
at 160 cps {characters per 
second]. Each 1 36-column 
printer is supplied with a 
2K-byte print buffer, a 
9-wire printhead for con- 
tinuous underscoring and 
lowercase descenders, and 
selectable print densities 
and paper widths. Both 
machines print 6 or 8 lines 
per vertical inch. 

The GE 3010 uses a 
4-pin tractor for paper feed- 
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ing, while the 3014 has a 
tractor and a friction cut- 
sheet roller arrangement. 
The 3014 also features a 
high-resolution print mode 
that produces overlapping 
dots for near-etter-quality 
printing at 40 cps and a 
horizontally enhanced 
80-cps memo mode. A car- 
bon-film ribbon is being de- 
veloped for the 3014. 
Volume pricing ranges 
from $850 to $1150, de- 
pending upon model and 
quantity. Additional infor- 
mation is available from 
General Electric Co., Data 
Communication Products 
Department, Waynesboro, 
VA 22980, (800) 368- 
3182; in Virginia, (703) 
949-1183. 

Circle 570 on inquiry card. 


Graphos: Desktop Graphics Terminal 


Graphos, a desktop col- 
or graphics terminal that 
can display and manipulate 
16 windows, is produced 
by Ithaca Intersystems. It 
features resolution of 640 
by 480 pixels, two-dimen- 
sional segment transforma- 
tions, high-level primitives, 
a Motorola MC68000- 
based device-independent 
graphics subsystem, multi- 
ple fonts, and individual 
scroll, pan, zoom, and 
graphics overlay for each 
window. Input support in- 
cludes tablets, joysticks, 
and track balls. Standard 
alphanumeric support in- 
cludes character and back- 
ground color, insert and 
delete line, and VT-100 
compatibility. Three W/O 
function modules can be 
incorporated into Graphos, 
providing a means for such 
interfaces as RS-232C, RS- 


422A, and 8- ог 16-bit 
parallel. 
The concept behind 


Graphos is known as Shift- 
able Cell. The Shiftable C ell, 
which combines alphanu- 
meric and bit-mapping ar- 
chitecture, dynamically 


assigns cells to the 16 on- 
screen windows. It permits 
text and graphics scrolling 
under any fixed window 
and independent manipu- 
lation of any window. Seg- 
ments are retained in the 
terminal's memory, en- 
abling them to be rotated, 
recalled, or shifted without 
retransmission from the 
host computer. 

A 9-slot card cage is 
available as an option. 
Graphos is priced at less 
than $8000. For further 
details, contact Ithaca Inter- 
systems Inc. 1650 Han- 
shaw Rd., POB 91, Ithaca, 
NY 14850, (ВОО) 847- 
2088; in New York, (607) 
257-0 1 99. 

Circle 571 on inquiry card. 


Disk Drive for Atari 

The Percom Data AT-88 
disk-drive system is com- 
patible with Atari 400/800 
computers. This single-den- 
sity drive offers 88K bytes 
of formatted storage and 
features Atari plug compat- 


ibility and ап integral 
power supply. The AT-88 
can use Atari operating 
system software without 
modification. 

The AT-88 is shipped 
with the OSA/Plus operat- 


ing system. It costs $488. 
For further information, 
contact Percom Data Co. 
Inc., 11220 Pagemill Rd., 
Dallas, TX 75243, |214) 
340-7081. 

Circle 572 on inquiry card. 


Compact Digitizers for OEM Market 


Summagraphics has an- 
nounced a family of com- 
pact, ergonometrically de- 
signed digitizers for the 
OEM (original equipment 
manufacturer) graphics 
systems market. The MM 
series will perform all cursor 
steering, menu picking, 
and graphics digitizing 
tasks. The digitizers can 
provide absolute and delta 
coordinate output and can 
automatically scale output 
both horizontally and verti- 
cally to match video-dis- 
play resolution and orienta- 
tion. Standard features in- 
clude resolution of up to 
500 lines per inch, single 
printed-circuit grid elec- 
tronics, and built-in diag- 
nostic modes to check elec- 
tronics, communications, 
tablet, and stylus or cursor. 
A three-button cursor that 


can be used either as a 
mouse or as a digitizer cur- 
sor is supplied with this sys- 
tem. The stylus is equipped 
with a pen-tip switch and a 
user-assignable barrel ac- 
tivation button. 

Interface options include 
either RS:252C€ аг TTL 
(transistor-transistor logic] 
ports. The MM 960 digitizer 
has a 6- by 9-inch (152- by 
228-mm) active area that 
provides 3000 by 4500 
points of resolution. The 
MM 12005 active area 
measures 12 by 12 inches 
and offers 6000 by 6000 
points of resolution. For 
detailed price and product 
information, contact 
Summagraphics Corp., 35 
Brentwood Ave. POB 
781, Fairfield, CT 06430, 
(203) 384-1344. 

Circle 573 on inquiry card. 


Half-Height Drives Handle Full Load 


The storage capacity 
and performance of the 
Tandon ТМ55 Thinline 
family of half-height 5%%- 
inch floppy-disk drives are 
said to be equivalent to 
that of Tandon's full-sized 
drives. TM55 Thinline 
drives are 1% inches tall, 
53, inches wide, апа 8 
inches long. They weigh 3 
pounds. Standard features 
include maximum data 
storage of up to 1 mega- 
byte, a 3-millisecond track- 
to-track access time, and a 
transfer rate of 250,000 
Dytes per second. An on- 
board microprocessor con- 
trols spindle speed, centers 
the media, positions the 
head for minimum hystere- 
sis, and switches the write 
current for optimum  re- 
cording quality. TM55 
drives use IBM-formatted 
54-inch floppy disks. 

Two models are offered. 
The Thinline TM55-2, a 
double-sided 48-tpi (track- 
perinch] drive, has a 
storage capacity of half a 
megabyte. The TM55-4 is a 
double-sided 96-tpi drive 
with 1 megabyte of stor- 


age. Prices begin at less 
than $200. Complete tech- 
nical specifications аге 
available from Tandon 
Corp., 20320 Prairie St., 
Chatsworth, CA 91311, 
(213) 993-6644. 

Circle 574 on inquiry card. 


ИШЕНЕ. ш 


Pint-Size Modem 
Fits Anywhere 
Novation is marketing a 


300-bit-per-second direct- 
connect 


automatic ans- 
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wer/originate modem 
that’s almost one-fifth the 
size of conventional units. 
The J-Cat measures 5 by 
1.9 by 1.3 inches, small 
enough to fit almost any- 
where. it plugs into any 
modular КЛІ 1C telephone 
jack and has the ability to 
automatically switch into 
answer or originate modes. 
J-Cat comes with an audio 
beep that sounds for busy 
signals, dial tones, and 
when a carrier is detected. 


What's New? 


Built-in features include 
LED {light-emitting diode) 
Status displays, a discon- 
nettes: key 8 Ger 
nect/break key, and self- 
fest. J-Cat i$ (5-222С- 
compatible. 

The suggested retail 
price for the J-Cat modem 
is $149. Address inquiries 
to Novation Inc.. 18664 
Oxnard St., Tarzana, CA 
91956, (800) 423-5479; in 
California, [21 3) 996-5060. 
Circle 575 on inquiry card. 


PUBLIC ATIONS 


-JAnnECO 
ELECTROf 


Jameco Issues Catalog 


Jameco Electronics has 
produced a 64-page illus- 
trated catalog listing more 
than 2000 electronic prod- 
ucts ranging from inte- 
grated circuits to power 
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supplies. For a copy, con- 
tact Jameco Electronics, 
1355 Shoreway Rd., Bel- 
Morty ША FOU. (F175) 
SL Owe 

Circle 576 on inquiry card. 


Software Guide 

The Online Micro-Soft- 
ware Guide and Direc- 
tory, 1983-84, is available 
from Online Inc., publisher 
of Database magazine. 
Edited by Helen A. Gor- 
don, this guide contains 
full-page descriptions of 
software packages, ге- 
source information, an an- 
notated bibliography, and 
listings of resources. To 
assist readers in locating 
programs for specific 
needs, four indices are pro- 
vided: applications, soft- 
ware, producer, and distri- 
butor. Also included are 
nontechnical articles that 
address such topics as soft- 
ware applications in a cor- 
porate headquarters envi- 
ronment and the role of 
the software consultant. 

Each copy of the Online 
Micro-Software Guide 
and Directory comes with 
an up-to-the-minute ad- 
dendum that includes new 
benchmarks and less fam- 
Шаг programs. Single copies 
cost $40. Four or more 
copies are $30 each, in- 
cluding the annua! supple- 
ments. Two annual supple- 
ments cost $30 each. Con- 
tact Online Ine, 11 Tan- 
nery Lane, Weston, CT 
06883, (203) 227-8466. 
Circle 577 on inquiry card. 


Guide Aids Standards 
Developers 

A FORTRAN coding 
guide that assists software 
departments in formulating 
standards has been pro- 
duced by Associated Tech- 
nology. This 46-page refer- 
ence work is said to pro- 


vide software managers, 
designers, and quality-as- 
surance teams a method- 
ology made up of a set of 
company standards and 
examples. The publisher as- 
serts that these features en- 
sure the construction of 
top-down programs that 
аге Structured, testable, 
and easily maintainable. 
The FORTRAN guide 
costs $20. It’s available 
from Associated Technol- 
ogy, Route 2, Box 448, 
Estill Springs, TN 37330. 
Circle 578 on inquiry card. 


Armchair BASIC 

Armchair BASIC by 
Annie and David Fox is an 
introductory book on the 
BASIC programming lan- 
guage from Osborne/Mc- 
Graw-Hil. It’s written for 
computer neophytes who 
do not have access to 
microcomputers but who 
want to be familiar with 
programming concepts. 
This 180-page book pre- 
sents programming funda- 
mentals that are applicable 
to any computer that runs 
BASIC, such as the Apple 
or Commodore PET. Top- 
ics covered include the 
working parts of a com- 
puter, variables, data in- 
Duis, ТІР... f: am siete 
ments, controlled loops, 
random numbers, and sub- 
routines. 

Armchair BASIC is avail- 
able in paperback for 
$11.95. Contact Osborne) 
McGraw-Hill, 630 Bancroft 
Way, Berkeley, CA 94710, 
(415) 548-2805. 

Circle 579 on inquiry card. 


MISCELLANEOUS 


Robot Recalls Its Actions 


RB5X, ап intelligent 
robot, detects and re- 
sponds to objects in its 
path. Manufactured by RB 
Robot Corporation, RB5X 
has 8K bytes of memory, 
programs, and tactile sen- 
sors. The company asserts 
that once RB5X achieves a 
successful random ге- 
sponse, it remembers its 
actions and repeats the 
correct response when 
confronted with the same 
Situation again. 

For program entry and 
data transfers, RB5X is sup- 
plied with an  RS-232C 
port, making it compatible 
with such microcomputers 
as the Apple, Radio Shack 
TRS-80, and IBM Personal 
Computer. This port, for 
example, lets you transfer 
RB5X’s memory to your 
computer, where you can 
Study and alter its patterns 
and programs. RB5X is 


equipped with a circuit 
that automatically charges 
its batteries. Other stan- 
dard features include a 
sonar sensor and a 
pulsating light. it has an 
aluminum body with poly- 
carbonate dome and mea- 
sures 13 by 24 inches. 
RB5X weighs 10 pounds 
and uses two recharge- 
able 6-volt gelled elec- 
trolyte batteries (supplied). 
Options include 16K 
bytes of additional mem- 
ory, data telemetry, and a 
mechanical arm. A voice- 
recognition system and a 
speech synthesizer are 
under development. The 
basic RB5X is $1495. 
Address all inquiries to RB 
Robot Corp. Suite 201, 
14618 West Sixth Ave., 
Golden, CO 80401, (303] 
4792-5525. 
Circle 580 on inquiry card. 


Ы | f. | 
What's New? 


Data 
Encryption Board 
The Encryptor from 

Jones Futurex is a high- 
speed data encryption/de- 
cryp оп plug-in board. 
Practical applications іп- 
clude protecting financial 
statistics, market strategies, 
and technical and personal 
records. It has a transfer 
rate of 1.1 megabits per 
second and offers рго- 
grammed I/O operation for 
key, data, commands, and 
States. The Encryptor ts said 
to be able to encrypt or 
decrypt 8 bytes of data in 
less than 50 microseconds. 
No cables are required. The 
Encryptor provides sup- 
porting software for CP/M, 
MP/M, and Oasis operating 
systems and works with 
S-100, Apple, and IBM Per- 
sonal Computers. 

The Encryptor, model 
number ENC 300, uses the 
Western Digital Data En- 
cryption/Decryption VLSI 
(very large-scale integra- 
tion) device, as certified by 
the National Bureau of 
Standards. It costs $299.95 
and is available from Jones 
Futurex inc., Suite G, 9700 
Fair Oaks Blvd., Fair Oaks, 
CA 95628, (916) 966-6836. 
Circle 581 on inquiry card. 


Intelligent Clocking 
Machine 
Digitech's DC-999 is an 
intelligent clocking ma- 


chine that can be con- 
trolled by any computer 
through an RS-232C port. 
It’s suitable for applications 
involving time- recording 
and card identification, 
such as security access and 
professional time tracking. 
The DC-999 responds to a 
set system of commands, 
and it can be reprogram- 
med for different applica- 
tions. Standard features in- 
clude a built-in micropro- 
cessor and memory and 
the ability to handle all 
front-end processing inde- 
pendently or to work as a 
stand-alone terminal. It’s 
able to collect, check, edit, 
compute, store, and trans- 
fer data to a host com- 
puter. Data is collected 
through an optical card 
reader or through key- 
board entry. The DC-999 
has LED [light-emitting 
diode] displays for verifying 
data entry and a buzzer 
alarm that alerts the key 
operator of misuse or 
tampering. 

A 15-column printer and 
a magnetic tape drive are 
offered as backup storage 
options. A 12-digit version 
with programmable digit 
length for job-costing and a 
keyboard option for enter- 
ing external data relating to 
an incoming card number 
are also available. The sug- 
gested price is 51500; 
dealer inquiries are invited. 
Contact Digitech PTE Ltd., 
303 Pearls Center, 100 Eu 
Tong Sen St, Singapore 
0105, Republic of Singa- 
pore; tel: 2237740; Telex: 
RS28171 DGTECH. in the 
U.S., contact Hiram H. 
Samuel, Onondaga Inter- 
national, (315) 471-1251. 
Circle 582 on inquiry card. 
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What's New? 


Hardwood Disk Storage Box 


Systems Integration’s 
Disk Niche is a solid hard- 


wood storage box for 5 4 e 


inch floppy disks. It pro- 
vides a dust-proof, static- 
free environment for as 
many as 50 floppy disks 
and has 5 movable, tabbed 
dividers to aid organization. 

The Disk Niche is avail- 


able in walnut, cherry, or 
Oak, with a hand-rubbed 
oil finish. It costs $49.95, 
plus $3 postage and han- 
dling. Contact Systems In- 
tegration, 1519 North 
Nevada Ave., Colorado 
Springs, CO 80907, [303] 
635-4477. 

Circle 583 on inquiry card. 


Cable Tester Doubles As Breakout Box 


The CT Cable Tester 
and Breakout Box iets your 
technicians test RS-232C 
cables on-site. Made by 
Data Communications 
Brokers, the СТ-1 checks 
for cable continuity and in- 
dicates leads that are tied 
together or crossed over. 
A speed adjustment for 
setting the rate for cable 
tester scans and an LED 
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(light-emitting diode] for 
each of the R52 32C's 25 
connections are provided. 
The CT-1 can be placed in- 
to an RS-232C link and 
used as a breakout box by 
flipping a switch. 

The CT-} comes with 
jumpers, a short extension 
cable, rechargeable bat- 
teries, and а battery 
charger. It costs $255 and 


can be purchased directly 
from Data Communica- 
tions Brokers, 3000 Re- 
search Ка, РОВ 3658, 
Champaign, !L 61820, 
(800) 637-1127; in Illinois, 
(217) 35273207. 


Circle 585 on inquiry card. 


Compact Disk Has 
Large Disk Abilities 
The CFD (compact flop- 
py disk) is a 3-inch floppy 
disk from Maxell Corpora- 
tion of America. The 
CFD's rotation speed, data 
transfer rate, recording 
capacity per track, and 
other technical specifica- 
tions are identical to those 
of 5'%4-inch floppy disks. 
The*CFED' hae a Eighse- 
cording-density magnetic 
coating with the same 
capacity as that of a stan- 
dard disk, which lets you 
transfer ail the data from a 
5l4-inch disk to it. The 
magnetic coating features 
a hardened plastic center 
for improved reliability. 
The CFD, which was ге- 
leased late last month, is 
designed to work with 
such 3-inch disk drives as 
the one manufactured by 
Hitachi. Each CFD costs 
approximately $6.50. Fur- 
ther information is avail- 
able from Maxell Corpora- 
tion of America, Computer 
Products Division, 60 Ox- 
ford Dr., Moonachie, NJ 
07074. 
Circle 584 on inquiry card. 


Slot-Independent 
Bubble Memory for 
the Apple Il 

Ap-Bub, a siot-indepen- 
dent 1 28K-byte nonvolatile 
bubble-memory module for 


the Apple Il, is marketed 
by MPC Peripherals Cor- 
poration. Standard fea- 
tures include disk-emula- 
tion software for DOS 3.3 
and a boot PROM [рго- 
grammable read-only 
memory) that permits the 
user-to boot directly from 
the module. Ap-Bub is said 
to be able to execute DOS 
read and write commands 
at speeds three times faster 
than the standard floppy- 
disk drive. Its data reliabil- 
ity is purported to be 1000 
times greater than that of 
tapes and disks. 

Ap-Bub has an $875 
suggested retail price. For 
more information, contact 
МРС Peripherals Corp., 
9424 Chesapeake Dr., San 
месе; GA 92123, 4649) 
278-0630. 

Circle 586 on inquiry card. 


Where Do New 
Products Items 
Come From? 

The information printed in 
the new products pages of 
BYTE is obtained from “new 
product" or “press release" 
copy sent by the promoters 
of new products. If in our 
judgment the information 
might be of interest to the 
personal computing ex- 
perimenters. and home- 
brewers who read BYTE, we 
print it in some form. We 
openly solicit releases and 
photos from manufacturers 
suppliers to this 


and 
marketplace. The informa- 
tion is printed more or less 
as a first-in first-out queue, 
subject to occasional priority 


modifications. While we 
would not knowingly print 
untrue ог inaccurate data, 
or data from unreliable com- 
panies, our capacity to 
evaluate the products and 
companies appearing in the 
“What's New?” feature is 
necessarily limited. We 
therefore cannot be respon- 
sible for product quality or 
company performance. 


Circle 114 on inquiry card. 


DISK DRIVE For APPLE!!  B*SPECIALS* Ls 9], 5°] :{', 


"PT x COMPUTER 
— 35 track $219.95 В158-- $11.50 | CTS 
— w/cable ER2501—» $4.95 | | 
013A—» $2.95 — 
Computer Games: bee туй 2910 В E.LAPALMA =" gg 
APPLE & ATARI (specify) о.ж ОЗЕН METTRE 


uc _ '7141632-6790 


La - = =P sapoe | D» WILD Fe 
Choplifter в255 — *4.50 р миа MIU ORO ИП 


* Freight 
—-$24_95¢a. 8748-8 -- 3100 ALS 45 -;00|1250-499 -*400 seng 5100 


MC6800 — 7.75 1-99 -45| 500-999 = 1100 Io: 
| 10й- 240 = Boo] Ip- UP - Call catalog 


Apple Panic есіте тен MONITORS <x + 

" мсва5о —*4.50 
Crossfire —N-- 91.09. wssn -495 | ZENITH * ZVM-121 
Raster Blaster 6331— #1. 25 12in. 15MHz./ GREEN Phos 


ا 
599.007 |8/955 --4116-2 


SUPER 3SampPOWER SUPPLY U 7 aaa | BMC#BM—1200SU 


for APPLE — $95 00 i 
d ў 2732(5v)—> 5.25ea ш. E ЖЕМ "e 


Diskette Storage BOX | 2532(5v\-~ 8750. |. 118005 
5 Min 6 ‚ Bill. 6 280А CPU-- 525648 ВМСЗЕВМІ401КОВ 

250^ 41000502 $ | in. “RGB” 
50. $1000::35 81500 IC. 13in. B” COLOR 
(2vol.) Master with Apple interface! ! 


Bare "s APPLE ІІ $49.95 |> $425.00 
о array Diskette SALE! 1 Белет тү 
Keyboard _ ite “Wabash” 625 /#1.25xtal. 
5399 dp 
w/o : " 55/50 18.50 
Pwr. Supply SS/DD 2740 3040 
Microswitch: Pome шу: АРІ. | 09/790 9 


ІШТІ wi Purchase -Relerence Mani, | € 
7 7% 900 : $1800 05/00 3240 37 69900 
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DYNAMIC RAMs 
4027 200 B'/175ea 


4116 200а 1 50 
4164 2000s 795 


EPROMS 
1702 425 
2708 
2716l5v] 
TMS2532 1150 


VOLTAGE 
REGULATORS 
read 
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Runs Apple Software 
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MC6B850P 


SUNNY | LOW LOW COST 


POWER SUPPLIES | 
(LINEAR & SWITCHING) 


FOR 5-100, DISK DRIVES' 


ұға » | No. 806 & No. 516 Mainframes Kit 1, 2 & 3 tor 5-00 Вә, Rator 2 Drives(Floppy & Hard) 
19-100 & DISK POWER SUPPLIES: open FRAME, ASSY. & TESTED, 6 OUTPUTS, ADJU. & FUSES PROTECT. 


ITEM +5V OVP —5V +20408 2120) +BV +16V SIZE WxDxH PRICE 
z X X 102. 


(1 Floppy & 1 Hard Disk) 
S4 6 SLOT & 2 FLOPPY 4A 1A 4-5A PEAK BA 3A BA” x 5" x 434" 92.95 


DISK POWER SUPPLIES: OPEN FRAME, ASSY. & TESTED, REGULATED, ADJUSTABLE & FUSES PROTECT. س ي‎ 

ITEM IDEAL FOR 45V OVP —5V --24У (or + 12V) +BV +12V SIZE WxDxH 2Drives 
xa к 5A - eak j 

= 2 x 8" or 2 x 5%” DISK 4A 3A - 5A Peak 8" x 4" x 3%" 

Ro 3x 8” (or 5¥4") FLOPPY 6A 6A - 8A Peak 10" x 47%" x 33A" 69.95 

R3 ar 1x Floppy & 1x Hard 6A 6A - BA Peak 1A 9" x 614" x 43^" 81.95 


AC & DC POWER CABLES WITH CONNECTOR FOR 2 DRIVES 8.00 SHIPPING FOR EA. PWR SUPPLY: $5.50 IN CALIF ; 


$8.00 IN OTHER STATES;$18.00 IN CANADA. 
S-100 POWER SUPPLY KITS (OPEN FRAME WITH BASE PLATE, 3 HRS. ASSY. TIME) FOR EA. TRANSFORMER: $5.00 IN ALL STATES: 


ITEM (IDEAL FOR) -«8V -8У  -416V -16У +28V SIZE: WxDxH PRICE $12.00 IN CANADA. CALIF. dE EAE. 200 
KIT 1 15 CARDS 15A = 25A 25A -- 12" x 5" x 47ê" 54.95 ғә i 


KIT 2 20 CARDS 25A 2-- ЗА ЗА === 12" х 5" х 47а" 61.95 DEALER = 


—— 
KIT3 DISK SYSTEM 15A 1A 3A 3A 5A 1312" x 5" x 4%" 69.95 ee. = == r" 
6 SLOT MAINFRAME assy. а testen ому $399.95 + SHIPPING $18.00 EE 

EACH MAINFRAME (ITEM NO. 806 OR 516) CONTAINS: EMI FILTER e FUSE HOLDER е AC POWER CORD e POWER SWITCH & INDICATOR e Е 


RESET SWITCH e 4/2" COOLING FAN ө S-100 BUS 6 SLOT CARD CAGE е (110/220 VAC, 50/60 HZ.) POWER SUPPLY FOR DISK DRIVES & S-100 
SLOTS e 2 EA. DC POWER CABLES WITH CONNECTOR AND MOUNTING HARDWARE FOR DISK DRIVES e 9 EA. CUT-OUTS; 7 FOR 0825 
CONNECTOR, 1 FOR 50 PIN CONNECTOR & 1 FOR CENTRONICS e CUSTOM FINISH & LOGO-LESS e COMPACT SIZE e LIGHTWEIGHT, 28 LBS. 
FOR 2 EA. 8" THINLINE FLOPPY (TANDON ТМ848-1 & 848-2 OR EQUIV.), OR ONE HARD DISK, POWER SUPPLY:+8V/8A, + 16V/3A, = 
- „ -5V/1A & 24V/5A. SIZE: 12"(W) x 19.5" (D) x 9.8"(H). No. 806 & 
ITEM #516 FOR 2 EA. 5/4" FLOPPY (TANDON TM-100 - 1, 2, 3, 4 OR EQUIV.), OR ONE 514" FLOPPY & ONE 5%“ WINCHESTER HARD DISK . 
ПАМ TM 800-2, З OR EQUIV.), POWER SUPPLY: +8V/8A, +16V/3A OVP, +5V/6A OVP, + 12V/6A, BA PEAK. SIZE: 1375 (W) x 19.5"(0) x 7'(H). Wo. 516 Malatrames 


MAILING ADDRESS: __ SUNNY INTERNATIONAL SHIPPING ADDRESS: 


mm P.O. BOX 4296 (TRANSFORMERS MANUFACTURER) 221297 S. VERMONT AVE | | 


TELEX: 182558 
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C LANGUAGE 
PROGRAMMERS 
c-systems 


C COMPILER 
TM 


Now wit; c-window 


The first c language source level 
program testing and debugging fool. 


e Single step by c source line. 
Set breakpoints at line numbers. 
Display and alter variables by symbol 
name, using c expression syntax. 
No more printf or assembler level 
debugging! 


c-window" is а support package for 
the c-Bystems C COMPILER for 
8086/8088 based systerns. 


неа 4 трт та. 


Contact: Uru dere bred 1149 Р Чыра of "ЫП 


SEEULIN BOUIN #49 
c-systems 


Р.О. Box 3253 Fullerton, CA 92634 


| 


` Printing for 

Your Computer 

m н Complete system with 
ы top-quality ІВМ 

` Electronic typewriter 

> isready to plug into 


your computer. Or, you can 
convert your own IBM Electronic or Selectric. 


* IBM approved since 1978. 
* For all popular computers. 


• No special software required. 
e Money back guarantee. 


аз. MORE SUPER SPECIALS! = • • 


Smith Corona TP-1 $629 Televideo 925 $788 
Teletek Systernaster $792  Anadex 0Р9500А $1388 
Software, other products call! Star Printers сай! 


Call our professionals for best service ало price. 
• We export to all countries. » 
IPEX INTERNATIONAL, INC. 
d EX $115 Doumas Fir Road 
Calatasazs, CA 91502 US. A. 
Telex / TWK 910-854-2100 


(213) 710-1444 


OB DAL E ЇЗ 


THE INFLATION FIGHTERS! 


4116250ns 8/59.50 100+ 1.05 ea. 
4116 200ns 8/510.00 100+ $1.05 ea. 
4116 150ns B/$11.50 100+ $1.25 ea. 
4116 120ns 8/514.50 100+ $1.50 ea. 
4116 120ns B/$15.50 100+ $1.50 ea. 
2114L 300ns B/$10.50 
21141. 200ns 8/512.00 

"4164 200ns $4.65 ea. 

44164 150ns 55.10 ea. 

*6116 150ns 54.00 ea. 

*6116 200ns 53.85 еа. 

*6116LP 150ns 84.75 ea. 

*1791 Disk Controller 520.00 
1777 Disk Controller $17.50 
ZBOA, ZBOACTC, 280А PIO 53.00 ea. 


8255 $4.25 
2716-1 5¥ 350ns B/$4,25 ea,55.00 ea. 
2716 5У 450ns $3.00 ea. 
*2732 5У 450ns 83.85 ea. 
*2532 5V 450ns 84.25 ea. 
*2764 5V 300ns 28 pln $9.00 ea. 
*2764 5V 24 pln CALL 
“2564 5V CALL 
* *8087 CALL 
68000 CALL 


Allow up to 3 wks. for personal checks to clear, Please include 
phone number, Prices subject to change withoutnotice, Shipping & 
Handling for Chips $3.50, FOB Bellevue, WA. for ail else. Wash. 
residents add 6.5% Sales Tax. 


CHIPS & DALE 1-206-451-9770 


10655 N.E. 4th St., Suite 400 
Bellevue, WA 98004 


714-637-5362 


TM c-systems ІВМ and SELECTRIC are trademarks of IBM Corp. 


Circle 217 on inquiry card. Circle 77 on Inquiry card. 


Bargain 
Boards” 


Best prices around on 


boards. 


RAM 21-%766. 
M-Drive/H-$998. 


Call or write for 
additional board prices 
or to place orders. 

Include $5.00 per board for shipping and handling. 
6331 Fairmount Ave. #701 
El Cerrito, Ca. 94530 

(415) 524-8352 


Cr@evPier HM ва«арылермі уто отара d) Goede Ettr h 
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BREAKTHROUGH 


Driginata/Answar UOS 212 LP Modem 
$395 


ONE BOARD CP/M^SYSTEM 
FOR NETWORKS 


Features: 


в 8% x 12% inches * CRT Controller 

* 10 MHZ 8085 CPU * 8272 FD Controller 

* 64K RAM * Winchester Interface 

* 880 KBIT/SEC e 2 RS-232 Channels 
Network Port 


ИЦ 


for 


IMMEDIATE DELIVERY 
e Compatible with Bell 212 modems (1200 bps only) 
* Telco powered —no AC connection required 
е Simplified controls—talk/data and originate/answer only 
* Direct-connect to dial-up network 


dide an Seld. 


Saas - 112] 459-8866 
LLL ы ША 459-8976 


Documentation $20 
CP/M Floppy Disk Op. System $180 
Check ur Money Order 


iNconPORATIO ШЕННЕН 
11400 Dorsett Rd. 
Maryland Heights, MO 63043 
(314) 739-0055 


Circle 42 on inquiry card. Circle 213 on inquiry card. 


SAVE 507. 


Scotch” 
, Diskettes 


‘Dealer inquiries invited 
4/7, ** Specify Soft ; 
5% ^0 or 46 Sector andi d 
7440 1 side/dbl dens, ... .. . $22.30 | 
745 2 sides/dDIl dens.... .. .. $31.00 


| WILL BEAT ANY COMPETITOR'S PRICE 
PROVIDED IT IS NOT BELOW MY COST. 
TRY TO BEAT THESE IC PRICES: 


TAXMAN-83 


An Interactive TAX MANagement Program for 
VisiCalc™& Super Calc™ Users 


TAXMAN-83 provides you with the capabilty to easily calculate your 1982 
taxes by using the already proven VisiCalc" and SuperCalc’™ electronic 
spreadsheets. 

ТАХМАМ-83 prepares and prints 1982 individual income tax returns. 
TAXMAN-83considers all tax altematives, computes the lowest tax possible, 
tests reasonableness and telts you which lorms are necessary for filing. 
TAXMAN-83 includes the following forms/schedutes: Federal 1040; 
Schedules A. В, C, D, E, F, G, R, RP, SE, ES, U, W: Forms 1116, 2106, 
2119,22 10,2440, 2441, 3468, 3903, 4136, 4137, 4255, 4562, 4563, 4625, 
4684, 4797, 4798, 4835, 4952, 4970, 4972, 5229, 5544, 5695, 5884, 6249, 
6251, 6252, 6478, 6765, 6781; Tax schedules X, YS, Yu, 7; Tax tables; 
Sales tax tables for all states. 

TAXMAN 83 is now avaiable for most microcomputers utilizing 
VisiCalc" or SuperCalc™. 


PRICED AT ONLY 
ceo m 
Call: $ 95 99 7590 
ATSUKO 
COMPUTING 
INTERNATIONAL 
303 Williams Avenue. Huntsville, AL 35801 


Deu: ques руы” ACE Jal (E er 
Wadia а B upra Neco урата чары Бачча MARI ане Д 


DYNAMIC RAM 
Bak 200 ns 
64K 150 ns 
64K 120 ns 
16K 200ns 


EPROM 


2764 250 ns 
2732 450 ns 
2716 450 ns 
2532 450 ng 


STATIC RAM 


6116P-3 150 ns 
2016 100 ns 
2114 200 ns 


746 1 side/quad 96 tpi. Ka 655.80 
747 2 sides/quad 96 tpi. » .. $45.50 


В" specify Soft or 32 Sector 


740 1 side sgl/dens 
744 15Sside/dbl dens... 

743 2sides/dbl dens 
Checks-VISA-MC-C.O.D./Add 52 Shipping 
Call or write for our complete list. 
LYBEN COMPUTER SYSTEMS 
27204 Harper Ave, St. Clair Shores, MI 48081 
Phong 13131 777-7780 


' Authorized Distributor 3 
„ Information Processing Products 3M 


Z80A FAMILY 
CPU, CTC, or PIO 
DART 
DMA or SIO/0 


MasterCard: VISA or UPS CASH COD 
Factory New, Prime Parts 


MICROPROCESSORS UNLIMITED 
24.000 South Peoria Ave. 
BEGGS. OK. 74421 
(918) 267-4961 


Paces зілік ю change Call for volume arices. Subiect to available quantities 
Smppng & емал nce Фзҡа Cash discount prices shown 


Circle 239 on inquiry card. Circle 41 on Inquiry card. Circle 284 on inquiry card. 


$69.95 


KD-81 Full Size Keyboard 
KD-81 Full Size Keyboard with Space Bar for easy 
touch typing and the keys are marked the same 

MX-16 RAM Module $49 а 95 

The MX-16 Stackable RAM Module adds 16K of 

additional RAM to your ZX-81/TS1000. 


КЕШІ Computer Systems 


|. 4 & QN абз $4 T =» 
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Z80A CPU with Serial/Parallel Ports, Floppy Disk 
Controller with Dual 8" SSDD Drives, 64K RAM, 
CPM, Clock and 1M Byte Storage. 


BOR 9 c o9 ^o? щщ пов c? à €» €» * a woc рее ê в 


Z80A CPU with Serial/Parallel Ports, Floppy Disk 
Controller with Dual 8° DSDD Drives, 64K RAM, 
nd 2M Byte Storage. 


` $100 Products 


SBC-880 280А CPU, АВТ 
SBC-880 Z80A CPU, Kit 
4MHz Z80A CPU Board with Serial/Parallel Ports 


UFDC-1 Floppy Controller, A&T 

UFDC-1 Floppy Controller, Kit 
The UFDC-1 Floppy Controiler uses the WD1795 
chip which runs either and/or 8" /5%" Disk Drives. 

CLOCK CALENDAR АВТ 

CLOCK CALENDAR Kit 
This S-100 Clock Calendar Board has 4 Interrupts, 
Time, Day of Week and Battery Backup. 

SUN-721 S-100 Prototype Board 
Double Sided with gold contacts and holes drilled 
on .15" x .1" spacing. 


see 9 - 9? Wo» $ v 9" o»? на 
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S-100 Mainframes 6 -12 Slots 


DMFS8800T 6 Slot, Dual Thin 8" Drives... $699.00 
DMFB8800 6 Slot, Dual Std. 8" Drives ... $699.00 
DMF5550 6 Slot, Up to 3-5%” Drives... $679.00 
DMF2200 6, 8, 12, 18, 22 Slot МВ 
All Mainframe Power Supplies rated at 8V @ 18A, 
+16V © 23A, 24V © БА, 12V © БА & 5V © БА, 


$12.00 $34.00 


10MHz, No termination Required! 


== SUNTRONICS CQ, INC 


12621 Crenshaw Blvd., Hawthorne, CA 90250 
STORE HOURS: MON.-FRI. 


pau xi 
mm 

9:00am to 6:30pm 
10:00am to 5:00pm 


CHECK OUR NEW 


ж LOW PRICES Ж 


NEW for VIC-20 


VC-MB Expansion Mother Board ............ Call 
The VC-MB Expansion MotherBoardfor the Com- 
modore VIC-20 has 6 Slots with 22/44 Pins. Call 
today for our Special Introductory Price. 

b 0-2 ИОВА, оо... Call 
Expand your VIC-20 to a full 64K Bytes with our 
new VC-24 24K Byte RAM. 


| Terminals 


ТЕСЕМОЕСИРТВЕ,...........2.......» 5660.00 
ТЕМШЮЕОЖЕЫ-.................... 5789.00 
ТЕВБЕТІРЕТЗӘВ.;..........02-....: 5995.00 
ADDS VIEWPOINT 3A/PLUS........... $545.00 


Іі ee ej. 


SAMWOO B/W 9" 18МН2............. $117.00 
SAMWOO GREEN 9" 18MHz.......... $121.00 
SAMWOO AMBER 9" 18MHz...... ...د‎ 5125.00 
SAMWOO B/W 12" 12MHz............ $127.00 
SAMWOO GREEN 12” 12MHz......... $130.00 
SAMWOO AMBER 12” 12MHz......... $134.00 


Composite video in/out, 750 lines resolution, 75/ 
10K ohm impedance. 


Prowriter 1 C. Itoh, 120cps, Parallel ..... $455.00 
Prowriter 2 C. Itoh, 120cps, Parallel ..... $689.00 
Starwriter С. Itoh, 4Ocps, Ser/Par..... $1369.00 
Printmaster C. Itoh, Serial/Parallel...... $1529.00 


NEC Spinwriters 3500, 5500, 7700. ......... 


ТІМ100-1 Tandon 5%” SSDD, 40 track.... 
ТІМ100-2 Tandon 5%” 0500, 40 track. ... 5289.00 
TM100-4 Tandon 5%” 0500, 80 track... . $400.00 


TM848-1 Tandon 8" Thin Line .......... $397.00 

Mitsubishi 5%” Thin 0500, 40 track ..... $310.00 

Mitsubishi 8" Thin 0500, 77 track....... $450.00 
Diskettes 

5%," 55/00 40 Track, Вох оҒ10......... $22.50 

8" 55/00 Soft with Library Case........ $26.00 


54“ Case for 40 Disks ....... $24.99 
8“ Case for 40 Disks ,............. $36.99 
5%” Case for 90 Disks $41.99 
8” Case for 90 Disks ......... 2. .. 954.99 


CALIFORNIA 213-644- 1149 


Circle 395 on inquiry card. 


(аг Tech Inla and Сам. orders) 


64K 6MHz Static RAM/EPROM | 


à à = | [ i 
Gra ЕШТЕ > 


64К5М АВТ without RAM..... S 1 5 5 а 00 


64KSM АВТ with 64K RAM (32 - 61165)... 339.00 
S-100 Board Uses 6MHz 6116's, ZA max. power, 
Bank Select plus Extended Addressing allow for 
multi-memory board set up, 4 Independent 16K 
Blocks make easy use with multi-user systems, 
Any 2K RAM may be replaced by 2716 EPROM. 


256K/1M Byte Dynamic RAM 
256KDM A&T without RAM ... $290. 00 


256KDM АВТ with 64K НАМ (8-4164s] ... 340.00 
256KDM A&T w/ 256K RAM (32-41645).... 489.00 
5-100 Board,4 Banks uses either64Kx1 or256Kx1 
RAMS. Allows for 64K to 1M Byte RAM on just one 
S-100 Card. 24 Bit Addressing, Phantom Mode, 
Error Trap Opt., Parity Check, 4MHz Transparent 
Refresh, Front Panel Operation. Optional M1 Wait 

for 6MHz Operation. 


Apple Compatible Products - 


FDC-1 Floppy Disk Controller..... $99.95 


Runs DOS 3.3 with any standard Shugart compat- 
ible 5%” Disk Drive. (2 Drives Each Card) 
Be TTY VY TT TY TY 7" 7 - 
Ше Serr Tee + TF хз жт. е E. 
Was Ty yr eR ee т. 2 1 


ASCII KEYBOARD АВТ................. $99.00 
Plug in compatible with Apple Il, has shiftlock, 
under score, | | and back slash characters. 

SUN-722 Apple Prototype Board. .... its $13.75 


Double Sided with gold contacts, holes drilled on 
15" x .1” centers. 


NEC Computers & Monitors 


We are an Authorized NEC Service Center 
Call for Official Service Agreement 


PC8001A Keyboard Computer........... $769.00 
PC8012 І/О Expansion Unit ........... $499.00 
PC8031 Disk Drive Subsystem...., .... $769.00 
JC1203RGB 13" Color Monitor ......... $720.00 


This Monitor is excellent for use with IBM PC 
JC1203 13" Composite Color Monitor... . $349.00 


8 up P/N T7 Вир 


P/N 1-7 

2716 $3.95 $3.95 6116Р-3(150п5) 56.10 $5.75 
2732 475 440 2114L-2(200nS) 1.62 1.62 
2532 7.65 595 4164 6.25 6.25 
2764 9.95 9.95  Z80A CPU 5.29 5.29 
OUTSIDE CALIFORNIA TOLL FREE 1-800-421-5775 


(Order Desk Only) 


Mail Order— Minimum Order: $10. Send Check or Money Order to: P.O. BOX 1957— 
Dept. B, HAWTHORNE, CA 90250, VISA or Mastercard (please include expiration date). 
Add $4.00 postage and handling to order. CA residents add 6% sales tax. 


А the fifth generation 
micro- PROLOG language for micros 


9 -PROLOG is an interactive version of PROLOG currently 
available for CP/M 2.xx 280%. 


* PROLOG is the Artificial Intelligence language chosen by 
Japan as the core language for their Fifth Generation Cam. 
puters. 


® PROLOG grew out of Al research in computational logic. 
PROLOG means PROgramming in ОС, 


ФА PROLOG program comprises a set of facts and rules. tt 
unifies: 
*relational data and relational queries, 
*recursive list processing, 
*pattern directed rule based programming, within a single 
framework of logic programming. 


® Current applications: Expert Systems, Natural Language 
Understanding, intelligent Data Bases. 


Distribution Formats 

5'': North Star, Zenith 289, ІВМ PC (with 280 card) 
Apple II (280 card, lower case reqd), Osborne 

8": 55/50 IBM 3740 


Need more info? Prices 

Sample the Software (with $275 
language with the Manual & Primer) 

160 page Primer. Primer $15 
Price can be set Pricesinclude air P&P 
against software. 


LOGIC PROGRAMMING ASSOCIATES Ltd. 
10 BURTWOOD CLOSE, 
LONDON SW18, ENGLAND 


CP/M TM Digital Research іпс.. 280 TM Zilog Corporation, 
micro-PROLOG & и-РВО!ОС TM LPA Ltd. 


Circle 235 on inquiry card. 


ScreenGen 
FULL SCREEN CONTROL 


| An assembler subprogram you сай from your 
BASIC or COBOL programs to handle screen 
input/output as IBM mainframes do. 


You just define a table/array in your program 


specifying screen formats, and call ScreenGen 


to do all the 1/0 for you. 


e Input or display а full screen with one single 
command 
* Use all of your CRT video attributes 
* Define up to 24 function keys 
| * Define templates for display and input. 
Six standard editing templates built-in. 
* Validate input while keying. Insert and 
delete characters to correct fields 
• Tab fields forward and backward 
“ Superfast screen operation 
Available now for 
Microsoft BASIC-BO CP/M $99 
COBOL-80 TRS-80 $75 
Dig. Research CBASIC Apple 11% $75 
Ryan McFarland — RM/COBDL Manual 
Radio Shack BASIC Only $25 
RS/COBOL "requires softcard 
Source code included 
IBM PC available soon 


INTE nT 

geass == SYSTEMS INC. 
1051 Clinton St., Buffalo, N. Y. 14206 Яса 
(416) 493-8675 МА5ТЕЯСАНО 


Circle 214 on inquiry card. 


Touch Tone 
Decoding Modem 


Convert Touch Tones to ASE. 
The Touch Tone Decoder Modem 
offers a low cost solution to re- 
mote monitoring and data entry 
applications. It autoanswers and 
connects any host computer's 
asynchronous RS-232 port with 


the telephone system. Select 300, 
600, or 1200 baud data rate or 
optional external audio input. 
$500 single quantity. Touch Tone 
send/1200 baud receive terminal 
available. 


the nucroperipheral corporation 


2565 [52nd Avenue МЕ 
Redmond, WA 98052 


RAMS 
EPROMS 


2708 2716 2516 
2732 2932 2765 
4116 4164 6116 


HD 68000-8 
Large quantity 745/741,5 


HANDWELL CORP. 
(415) 962-9265 
4962 El Camino Real, #119 
Los Altos, CA 94022 


WHOLESALE - RETAIL 


Circle 184 on inquiry card. 


APPLE? 


COMPATIBLE 
SYSTEM SALES 


A WIP Package Incl: 
APPLE® COMPATIBLE W/64K 
RANA ELITE ONE W/CNTR 
12" AMBER MONITOR 
SMITH/CORONA TP—I PRINTER 
WORD PROCESSING SOFT. 


ON SALE $1899 


AND eo ee & Selection 


Apple lle ..,..... 
KayPro Il. . қ 
Franklin Ace 1000 ens 
Colt mbia МРС. 


Syscom 2.,..,, 
IBM P/C 


For Complete Selection and 
Lowest Prices — Free Catalog 


COMPUTERS 


and more 


2420 University Ave., Sulte 3, San Diego, Ca. 92104 
(819) 291-1442, Telex 697120, Datamax Attn: Dept. 322 


Circle 108 on inquiry card. 


DISKETTES 
3M Scotch BRAND 


AT SUPER LOW PRICES 
WE WILL SHIP YOUR 
ORDER WITHIN 24 HOURS 
AND WE PAY THE 
SHIPPING CHARGES 


ше" Gi) cop accertep 


DEALER INQUIRIES INVITED 


CALL TOLL FREE 
800 922-8193 


IN CALIFORNIA 
900 488-1068 


ТаусоВизіпеал Forms 
Computer Supplies 
Post Office Вох 805 


ЖУ SUPER ух 
ISA’s DATABASE 


The only DBMS with all these features: 


PROVEN in one year of test marketing 
TOUGH, reliable file structure 

MENU driven for simplicity and easy use 
ARITHMETIC with stored calculations 
FAST set-up and report formating 
CLEAR user-oriented documentation 
PRINTS totals & subtotals = mail labels 
REFORMATS and merges data files 
MULTI-DISK files: Up to 128K records 
SORTS full disks on up to 40 fields 
PRODUCTION input of repetitive data 
USE existing data files 

COUPLES to word processors 

POSTS transactions to master file 
SEARCH by strings, ranges, comparisons 
DATA COMPRESSION: Over twice as 
many labels as the other system 


For TRS-80* Models I, II, Ш, & 16 - 250.00 
CP/Mt - 295.00 
Ask your Dealer or Write: 


Institute for Scientific Analysis, Inc. 
P. O. Box 7186, Dept. B-2 
Wilmington, DE 19803 (215) 358-3735 


*T.M. Tandy Corp. 1 TM. Digital Research 


* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 


Circle 203 on Inquiry card. 


< IBM? PC 
NE SOFTWARE 
ONLY $68 FOR ALL THREE!! 


PERSONALPAC'": 3 menu-driven ‘‘user 
friendly'' time savers. 
BILLTIME: Program expense categories 
w/o programming experience. Easily add, 
delete, update bills. Sort several ways. 
BANKBAL: Reconcile checkbook fast! Flexi- 
ble and handles all types of income and ex- 
penses. 
APPTCAL: Keep track of all engagements. 
Easily add, delete, update, and list appoint- 
ments. 
USE AT HOME OR AT THE OFFICE 
Sold on PC DOS-formatted diskette. Send 
check, money order or C.O.D. to: 
SEARS ELECTRONICS INC. 
"time saving software designers” 
Tirrell Hill, Goffstown, NH 03045 
(603) 497-3074 


Circle 377 on inquiry card. 


à MEW I! The Apple users group 
software library bonanza 
| вйїїгш!у affordable prices, For the first гіт 

апоу your Apple to its fullest capacity 
| using specially packed disks with over 60 
/ eufstandingpr rams each. Not available 

. from апу other source! 

е: 4 «Applesoft е 33DOS 


| MM PPLEWARE INE. oe 


jh пеп rave variety of interesting, 


" 1» EAL pns and entertaining programs 


/ indispensable to the serious сот ива 
P including 


Business = Educational г Graphics 
Games p Music " Science 
Utilities a Data Base a Finance . 


Library disks 1. 2 & 3are mixed categories and new 
disks 4 (Games), 5 (Utilities), 6 (Graphics) & 7 (Integer) 
at $59.95 each. Why рау more? 


Order direct from this ad and $ave up to $136. 
Buy disk library package 1, 2 & Запа get a 
special bonus disk FREE — over 260 programs 
for $179.95 -- shipping. For best value, get 

all 8 disks for $349, postage prepaid, for over 
530 of our best programs at 65€ each! 

Call now toll free: 1-800-327-8664 

Florida: 1-305-987-8665 


Newbury Park, CA 91320 


6400 Hayes St. | | VISA 
Hollywood, FL 33024 ۳ J 


[206] 881-7544 


Circle 283 on inquiry card. Circle 403 on inquiry card. Circle 29 on tnquiry card. 


Ay Alspa Computer, Inc. 


The price-performance leader, Includes Z80A, 1 or 2 full 8” 
drives (double density, double sided), 3 serial and 1 parallel 
port, and winchester port. Prices start at less than $2000. 
DEALER and OEM inquiries invited. 


SPECIALS on INTREGATEO CIRCUITS 
6502 745 10/695 50/655 100/615 
6502A/6512A 840 10/7.95 50/ 7.35 100/ 6.90 
6520 PIA 515 10/490 50/4.45 100/415 
6522 VIA 6.45 10/ 6.10 50/5.75 100/5.45 
6532 790 10/740 50/7.00 100/6.60 
2114-1200 245 25/230 100/ 2.15 
2716 EPROM 490 5/450 .10/ 4.00 
2932 EPROM 790 5/745 10/0 
61162K X8 CMOS RAM 790 5/745 10/6.90 
4116 RAM 8 for 14 
Zero Insertion Force 24 pin Socket (Scanbe) 200 


Anchor Automation Signalman Modems 
FREE SOURCE MEMBERSHIP WITH SIGNALMAN 


All Signalman Modems are Direct Connect,and include cables 
to connect to your computer and to the telephone. Signalman 
Modems provide the best price-performance values, and start 
at less than $100. Dealer and OEM Inquiries invited 


Mark | RS232 

Mark 1! for Atari 850 

Mark IV for CBM/PET with software 
Mark V for Osborne (software available) 
Mark УІ for ІВМ Personal Computer 
Mark Vil Auto Dial/Auto Answer 

Mark VIII Bell 212 Auto Dial/Answer 


OC HAYES Smartmodem 
DC Hayes Smartmodem 1200 


We carry Apple 11+ from 
Bell & Howell 


16K RAM Card for Apple 


Solid Oak 2 Level Stand for Apple 
Apple LOGO 

Video Recorder Interface 

Super Serial Card 

Thunderciock Plus 

Z80 Softcard and CP/M (Microsoft) 

Parallel Printer Interface/Cable 

Grappler Interface 

TG Products Joystick for Apple 

TG Paddles 

DC Hayes Micromodem || 

Videx 80 Column Card 

Hayden Software for Apple 20% OFF 

Apple PASCAL Language 

Apple FORTRAN 

We stock EOUWARE Software 

GENIS | Courseware Development System 
Unicom Grade Reporting or Schoo! Inventory 
Executive Briefing System with fonts 


Apple Dumpling (Microtek) Printer Interface 
Apple Dumpling with 16K Buffer 
PIE Writer Word Processor 


252 Bethlehem Pike 
Colmar. PA 18915 


Circle 4 on Inquiry сага. 


215-822-7727 A B Computers 


(Ясогпттосіоге 


See us for Personal, Business, 
and Educational requirements. 
Educational Discounts available. 


PETSCAN $245 base price 


Allows you to connect up to 35 CBM/PET Computers to 
shared disk drives and printers. Completely transparent to the 
user. Perfect for schools or multiple word processing con- 
figurations. Base configuration supports 2 computers. Addi- 
tional computer hookups $100 each. 


Commodore COMMUNICATES! 


COMPACK 


Intelligent Terminal Package includes 

АСА hardware based interface; 0825 Cable and STCP Soft- 
ware with remote telemetry, transfer to/from disk, printer out- 
put, XON-XOFF control, user program control, and status 
line. 


Ll n 


VE-2 IEEE to Parallel Interface 110 


Includes case, power supply, ful 8-bit transmission, and 
switch selectable character conversion to ASCII. 


VIC 20 Products 
Backup М1 0 20 
МІС RAM Cards іп stock 
VIC SuperExpander 53 
VIC 16K ВАМ 95 
Tham EMI Software 
HE S Software 
VIC Omega Race 32 
Spiders of Mars (UMI) 39 Renaissance (UMI) 
Programmers Aid 45 VIC Adventure Series 
VICTORY Software for VIC and C64 
Street Sweepers 12 Mazein3-D 
Night Rider Cosmic Debris 
Treasures of Bat Cave Grave Robbers Advent. 
Games Pack | Games Раск 11 
Victory Casino Adventure Pack | 
Adventure Pack 11 


SSSI SS GOS SS 


VIC Sargon Il Chess 
VIC GORF 

Meteor Run (UMI) 
VIC Radar Ratrace 
Amok (UMI) 
Snakman 

Rubik's Cube 
Programmers Reference 


Commodore 64 Programmers Reference Guide 
Compute's First Book of PET/CBM 

POWER ROM Utilities for PET/CBM 

WordPro 3+ - 32K CBM, disk, printer 
WordPro 3+-/64 

WordPro 4-- - 8032, disk, printer 
SPELLMASTER spelling checker for WordPro 
VISICALC for PET, ATARI, or Apple 
PETRAX PET to Epson Graphics Software 
SM-KIT enhanced PET/CBM ROM Utilities 
Programmers Toolkit - PET ROM Utilities 

PET Spacemaker I| ROM Switch 

2 Meter PET to IEEE or IEEE to IEEE Cable 
Dust Cover for PET, CBM, 4040, or 8050 

VIC or C64 Parallel Printer Interface 

CmC IEEE-RS232 Printer Interface — РЕТ 
SADI Intelligent IEEE-RS232 or parallel 
ZRAM - CBM 64K RAM, Z80. CP/M 
Programming the PET /CB M (Compute!) — R. West 
Compute! First Book of VIC 

Whole PET Catalog (Midnight Gazette] 

Color Chart Video Board for PET 

PET Fun and Games (Cursor) 


FlexFile for PET CBM, C64 $110 


Database, Report Writer with Calculations, Mailing Lists __ 


FORTH for PET full FIG model — Cargill/Riley $50 


Metacompiler for FORTH for independent object code 30 
|. KMMM PASCAL for PET/CBM/C64 


p 


EARL for PET/CBM Disk-based ASSEMBLER 


Super Graphics — BASIC Language Exercises 
Fast machine language graphics routines for PET/CBM 


RAM/ROM for PET/CBM 4K$75 8K $90 


| APX Software 


DISK 
SPECIALS 


Scotch (3M) 5” ss/dd 10/2.25 50/210 100/ 2.05 
Scotch (3M) 5" ds/dd 10/ 3,15 50/2.90 100/ 2.85 
Scotch (3M) 8” 55/54 10/ 2.40 50/ 2.20 100/ 2.15 
Scotch (3M) 8" 55/04 10/ 2.45 50/ 2.70 100/ 2.65 


We stock VERBATIM DISKS 


Write for Oealer and OEM prices. 
BASF 5” or 8” 10/ 2.00 20/ 1.95 100/ 1.85 
NEW BASF Qualimetric Disks also in stock. 
Wabash 5"ss/sd ` 10/ 1.80 50/ 1.75 100/ 1.70 
Wabash 5" ss/dd 10/ 200 50/ 1.95 100/ 1.90 
Wabash 8” 55/50 10/ 2.00 50/1.95 100/ 1.90 


We stock MAXELL DISKS 


Write for dealer and OEM prices. 

Disk Storage Pages 10 for $5 Hub Rings 50 for $6 

Disk Library Cases 8"—300 5“--2.25 

Head Cleaning Kits Пп | 

CASSETTES—AGFA PE-611 PREMIUM 

High output, low noise, 5 screw housings. 
10/61 50/.58 
10/ 85  50/.82 


SPECIALS 


Zenith ZVM-121 Green Phosphor Monitor 

VOICE BOX Speech Synthesizer (Apple or Atari) 

Many printers available (Star, Brother, OKI, etc.) 

We Stock AMOEK Monitors 

Watanabe Intelligent Plotter 990 6-pen 1290 
ISOBAR 4 Outlet Surge Supressor/Nolse Filter 49 
We stock Electrohome Monitors 

dBASE Il 390 


Panasonic TR-120M1P 12" Monitor (20 MHz) 149 
Panasonic CT- 160 Dual Mode Color Monitor 285 
Franklin Computers - special system price 

Hewlett Packard Calculators available 


USI Video Monitors—Green or AMBER 20 MHz hi-res. 
Dealer and OEM inquiries invited | 


ALL BOOK and SOFTWARE PRICES DISC DISCOUNTED 
A P Products 15% OFF 


Synertek SYM-1 Microcomputer SALE 189 | 
KTM-2/80 Synertek Video and Keyboard 349 


MITH 
p Systems 


229 Terminal (VT100, VT-52, ADM3A, 

Наг21500 compatible) 680 
ZT-1 Intelligent Communications Terminal 479 
2100 16-bit/8-bit System 


We stock entire Zenith line. 


100/ .50 
100/ .70 


ER тө БЕУ a ERU ee 


--------n 


Microsoft BASIC 
MISSILE COMMANO 
ASTEROIOS 

STAR RAIOERS 
Space Invaders 

Atari Graph. (Compute!) 
Caverns of Mars 


800 Computer 
400— 16K 

810 Disk Drive 
Thom EM! Software 
850 Interface 
Inside Atari DOS 
Joysticks or Paddles 
Microtek RAM Cards PAC-MAN 

EduFun Software CENTIPEDE 

Pilot First Book of Atari 

Super Breakout Anchor Modem—Atwi 85 
Other Atari products Call 


WRITE FOR CATALOG 


Add $1.25 per order for shipping. We pay balance of UPS surface 
charges on all prepaid orders. Prices listed are on cash discount 


basis. Regular prices slightly higher. Prices subject to change 


BYTE March 1983 499 


у CP/M-86. 
8087 СНІР..... $223 


APPLICATIONS 


MATRIXPAK ... ........ 


87/88 GUIDE VOLUME | . . .$19.95 
LANGUAGE SUPPORT 


87MACRO" 

87BASIC" 

87PASCAL".... sors 
87FORTRAN" reas, 9150 


IBM Personal Computer is a registered trademark 

of !BM Corp CP/M-BB 18 a trademark of Digital Re — 
search. Inc 8087 15 @ trademark o! Inter Corp = 
B?/BBGUIDE. В?МАСЯО 87BASIC B7PASCAL. 
B7FORTRAN and McroWara are trademarks of 

MicroWara (пс. 


4 - РО. Box 79 

Micro (07%, 
02364 

re (617) 746-7341 


Circle 287 on Inquiry card. 


SUPER I/O 


Low Cost I/O Expansion Board 
Buildand interface projects in minutes. 
Use with any 280° = processor. Use 
simple In/Out instructions. No 
complicated controllers to ina 
Features |/ Oarmemorymap. 
a32 byle wide channels. 

*16 Input/16 Output 
e256bitsol 1/0 Qp- 
tions lor TRS" SIN: ү 
CLAIR’ апай" — j 


pi, a: INTERFACE 


Relays. lamps. 

brtadbodid pro 

ects, uarts, пзе, 

leds molws woe 

projects, emulate сот: 

puter buses, robotics 

projects. real time con- 

trol. communication mier- 

faces. limited only by your 
imagmation. 


UJIN/MILL Recut. Inc. 


INNOVATIVE PRODUCTS FOR INNOVATIVE PEOPLE 


453 Crampton Avenue| ORDER PHONE (only) (702) 329.044] 
Reno, Nevada 89502 | For priority info, send SASE. 


Circle 446 on Inquiry card. 


Double Your 
БИ” disk storage 
capacity without adding a drive. 


Get twice as much from your H88 or 
H89 microcomputer. Our FDC-880H 
floppy disk controller, in conjunction 
with your 54" drives, for example, 
expands memory capacity from 256 
bytes to 512 bytes per sector. 

And it handles single and double- 
sided. single and double-density, 8" and 
5%” drives — simultaneously. 


C.D.R. Systems Inc. 


Controlled Data Recording Systems Inc. 
7210 Clairmont Mesa Blvd., San Diego, CA 92111 
(714) 560-1272 


Circle 71 on Inquiry card. 


ELIZA IS HERE! 


AT LAST! A FULL WHÁAPLERAENT АТКЫ of the migens! ELIZA 
program iz now avaüashin to run on your micricompotar 


Created at MIT in 1966, ELIZA has become the world's most 
celebrated artificial intelligence demonstration program. ELIZA is 
a non-directive psychotherapist who analyzes each statement as 
you typeitin and then responds withherowncomment of question 
— and her remarks are often startlingly appropriate! 


Designed to run on a large mainframe, ELIZA has hitherto been 
unavailable to personal computer users except in greatly stripped 
down versions lacking the sophistication which made the original 
program so fascinating. 


Now, our new microcompuler version possessing the FULL power 
and range of expression of the original is being offered at the 
introductory price of only $25, And if you want ta find aut how she 
does it {or teach her to do more) we will include the complete 
Source Program for only $20 additional. 


Orderyourcopy of ELIZA today and you'll neveragain wonder how 
to respond when you hear someone say “Okay, let's see what this 
computer of yours can actually do!" 
ELIZA I8 AVAILABLE IN THE FOLLOWING DISK FORMATS: 
Standard B inch single density lar ali CP/M based computers 
$25 for ELIZA.COM - add $20 far Microsoft BASIC-8O Source 


“а inch CP/M tor Apple It equipped with 2-80 SollCard 
825 for ELIZA.COM - aod 520 lor Microsott BASIC-80 Source 


57, inch for 4BK Appie |i with Applesatt ROM and DOS 3.3 
$25 tar Protected File- add$20for Applesolt Source 


8'4 inch lar 64K ІВМ Persona! Computer 
$25 lar Protected File - add 520 for BM Disk BASIC Source 


$'. inchfar Osborne | Microcomputer 
$25 tat Protected File -add $20 for Microsoft BASIC-80 Sourca 


ARTIFICIAL INTELLIGENCE RESEARCH GROUP 
921 NORTH LA JOLLA AVENUE 


LOS ANGELES. CALIFORNIA 90046 жалды 
(213) 656-7366 (213) 654-2214 


MC, VISA and CHECKS ACCEPTED 


Circle 33 on inquiry card. 


574” Tandon Drives 


° TM 100-1 $189 
[single sided, 40 ТЕК, single Free 
or double density) Shipping 


e TM 100-2 $259 
(double sided, 40 TRK/side Free 
single or double density] Shipping 


e TM 100-4 $349 
[double sided, BO TRK/side Free 
96 TPI, double densit y) Shipping 


ORDER — TOLL FREE 


1-800-531-5475 [If outside of Texas) 
(512) 250-1523 {if inside of Texas] 


“If we can't ship the next working дау, 
we won't take the order." 
Master Card/Visa or check. 
Texas Residents add 596 sales tax. 


CompuAdd Corp. 


13010 Research Blvd - #218 
Austin, Texas 701750 


Circle 89 on Inquiry card. 


SMITH-CORONA ТР-І 


Letter Quality 


е SERIAL OR 


PARALLEL INTERFACE 


е MICROPROCESSOR ELECTRONICS 


ORDER 
TOLL FREE 
FREE SHIPPING 


(800) 531-5475 {if outside of Texas] 
(512) 250-1523 |і Texas) 
CompuAdd Corp. 


13010 Research Blvd. No. 218 
ALS, Texas 78705 


Circle 90 on inquiry card. 


EDGE-86 
AN INDUSTRIAL QUALITY 
8086 OEM SYSTEM 


* HARDWARE 

—A Multibus® COMPATIBLE 8086 CPU BOARD 
WITH DMA FLOPPY CONTROLLER, INTERRUPT 
CONTROLLER, PROGRAMMABLE TIMERS, 3 
SERIAL PORTS, TWO PARALLEL I/O PORTS, AND 
BK BYTES OF PROM WITH BOOT STRAP 
LOADER FOR CPM/86"™, 

— 128K BYTES DYNAMIC RAM BOARD. 

—4.SLOT MULTIBUS CARD CAGE, WITH COM- 
PLETE DOCUMENTATION AND SCHEMATICS; 
ALL 


— CPM/B6O.S. WITH COMPLETE UTILITIES. . . $250. 
—OFF THE SHELF DELIVERY — 


3DGE MICRO SYSTEMS 
195 W. EL CAMINO REAL, SUNNYVALE, CA 94086 
TELEPHONE: 408-738-4729 


қым ыз ТЫ of Ісін! ТМСРМ/ВБ TM ol Dugeial Research 


Circle 155 on Inquiry card. 


ANALOG @ DIGITAL 
DIGITAL@> ANALOG 
CONVERSION MODULES 


SOFTWARE 
GAIN CONTROL 


fer — custom Бәсе йен — FOO — F to 15 Hy 
сщ lum — minolta high — inputs - & 
D = — - : 
era 1é-channe! — ooi 
ы — - progromenobla. gain اا‎ 


For additional details about the AD-100-4 and other 
fine Callfornia Data Corporation 100% individually 
tested, high reliability products, circle the reader 
service card number below or for faster response 
write or call us. 


CALIFORNIA DATA 


CORPORATION 
3475 Old Conejo Road, Suite C-10 
Newbury Park, CA 91320 


(805) 498-3651 


Circle 70 on Inquiry card. 


When it comes to 
Flexible Disks, nobody 


does it better than 
Wabash. 


MasterCard. Visa Accepted. 
Call Free: (800) 235-4137 


z PACIFIC 
EXCHANGES 
100 Foothill Blvd 
San Lus Obispo. CA 
93401 (in Cal сай 


(805) 543.1037 | 


Circle 319 on inquiry card. 


ІВМ e APPLE И e APPLE 11 


QUENTIN 
MICRO-SCI 


APPLE 51/4: 5240900 


SOFTWARE 


WE HAVE IT ALL! 
OVER 500 TITLES 


ІВМ • APPLE » CP/M 
PARTIAL LISTING 
BEAGLE BROS: 
APPLE MECHANIC 
DOSS BOSS 
FLEX TEXT 
PRONTODOS 
TIP DISK #1 
TYPEFACES 
UTILITY CITY 
BPI, GL, АР, AR 
BRODERBUND 
DATAMOST 
FROGGER 
HOME ACCOUNTANT 
HOME АССТ + (ІВМ) 
MICROPRO 
MICROSOFT 
MUL TIPLAN 
PEACHTREE 
PIE WRITER 
SCREENWRITER II 
SUPERCALC 
TRANSEND 
WIZARDRY 


QUADRAM 


Corporation 


MICROFAZER 


HARDWARE 


WE CARRY MOST 
PRODUCTS. PLEASE 
CALL IF NOT LISTED 


PARTIAL LISTING 
ALS-Z-CARD 159.00 
APPLESURANCE (Cont) 100.00 
DISK LIBRARY CASE 2.50 
FLIP FILE 20.00 
GRAPPLER + 139.00 
HAYES MICROMODEM П 26900 
KRAFT JOYSTICK 47.00 
MX-80 PRINTER STAND 19.00 
MX-PLUS 45.00 
MICROBUFFER Il 32K 239.00 
MICROSOFT SOFTCARD 239.00 
NOVATION PRODUCTS SCALL 
PAYMAR L/CASE, REV. 7 20.00 
PKASO 159.00 
PRACTICAL PERIPHERALS SCALL 
PROMETHEUS $CALL 
SHIFT KEY MODIFICATION 12.00 
WILDCARD 119.00 
WIZARD BPO. EPSON 149.00 
WIZARD SOB 209.00 


QUADBOARD 


QUAD 512 + 


APPLE COMPATIBLE 


COMPUTER 


CALL FOR LOWEST PRICE 


NE. 
7 LETTER QUALITY 


N7 VISICORP 


IBM-APPLE ll- APPLE 11 


Visilink (Apple) 
Visicaic (IBM or Apple) 
Desktop Plan Il (Apple) 
Desktop Plan (IBM) 
Visidex (IBM or Apple) 
Visifile (Apple) 

Visifile (IBM) 

Visiplot (Apple) 
Visischedule (Apple) 
Visiterm (Apple) 
Visitrend/Plot (Apple) 


179.00 
179.00 
179.00 
249.00 
179.00 
179.00 
249.00 
145.00 


229.00 | 


75.00 
229.00 


A Mountain Computer 


CPS Card 

Mtn Cables 
Ramplus*32K 

Rom Writer 

Clock 

Music System 
Super Talker 
Expansion Chassis 
Card Reader 
A/D-D/A 


DAISY WHEEL 


| 4 557500 


16 RAM CARD 
Compatible with: 55909 900 


DOS 3.3, CP/M, 
Е SATURY 
045757755 


Visicalc, PASCAL 
2 YR. WARRANTY 
64K $31 9090 
128K 45900 


V-C Expand 80 9909 


Legend Industries 


64K (Includes У-С plus) $2999" 


Pascal Super Systems $CALL 


WORDHANDLER il 


WIZARD SPOOLER (IBM) 219.00 Visicalc Expander 


Í G Products 


Paddles 


Verbatim. 


5 1/4" (100) $239% 
5 1/4” (10) 2655 


MONITORS Rin - 
Head Cleaning Kit 7% 


AMDEK 

BMC 12" Green Au 
BMC 12" Green Eu 
BMC 9191 Color 
TAXAN AMBER 
TAXAN RGB I 

USI РІЗ-12" Amber 
USI РІ4-9" Amber 


K KENSINGTON 
MICROWARE 


Joystick Il 
Select-A-Port 
All of Above 
Trakball 


80 Column $239» 
Enhancer 11 1199 
Softswitch 25% 
Function Strip 5,999 
Inverse Video 199° 
Applewriter Pre-Boot 199% 
Visicalc 80 Software 49° 
Visicalc 80 w/mem. exp. 74% 


SYSTEM SAVER 


e Surge Suppression 
e Dua! Outlet 


27 565 
EPSON RIBBON 
DISCOUNT San Jose. CA 95128 


DEALER 
CA 
PRODUCTS (408) 985-0400 


INQUIRIES 
HOURS: MON-FRI 8AM -5PM - SAT & SUN 10AM - АРМ С 


Joystick 111 
Joystick IBM 


MX 80 
MX 100 


$ 7090. Or З for 209? 
1199.4 or 3 tor 3290 


MAIL ORDERS & RETAIL STORE 
860 S. Winchester Blvd 


COMPUTER 


INVITED 
| PRICES SUBJECT TO CHANGE - ALL ORDERS FOB БАМ JOSE 
Circle 85 on inquiry card. 


© TeleVideo USERS! 


COGITATE Fast Dump/Restore System for TS 

802H, 806. 

e Back-up files twice as fast as PIP. 

e Double the storage, up to 700K/diskette, with 
multiple diskette capability . .S90.00 


COGITATE Type Ahead With Print Screen 
e Print key prints screen. 
e64charactertypeahead buffer . . $90.00 


Turbo00S 


eMULTI-USER , . $750.00 
e SEMINARS . .. .. $250.00 
CP/M® is registered trademark of Digital Research, tne. 
TurboDOS isa registered trademark ol Software 2000. Inc. 
PLUS OTHER GOOD TELEVIDEO STUFF! 


COGITATE, Inc. 


SPECIALISTS IN UNIQUE TELEVIDEO SOFTWARE 
24000 Telegraph Road, Southfield, MI 48034 
(313) 352-2345 
VISA/MASTER CARD Accepted 


Circle 79 on inquiry card. 


51⁄4” Floppy Disk Drives 
(Direct IBM9 Plug-in) 


TANDON Mode! TM 100-1 $189* ea. 


TANDON Model TM 100-2 $249* ea. 
12" Green Phospher Zenith Monitor $109* ea. 


IBM EXPANSION 
BOARDS 


64K Memory 

128K Memory 

192K Memory 

256K Memory 

Floppy Controller 

16K System BD Memory . $ 25* ea. 
MC / VISA or С.О.О. with certified check 


or money order. Arkansas residents add 
sales tax. 


For information or orders, call 
501-777-9859 


G-H Computer Systems, Inc. 
P.O.Box871 е Hope, AR 71801 
” Plus Shipping. 


Circle 174 on inquiry card. 


PC/FORTH" 


Complete FORTH program development systems 
for the IBM® Personal Computer. Packages 
include interpreter/ compiler with virtual memory 
management, line editor, custom screen editor, 
ossembler, decompiler, utilities, file ond record 
access modules, and mony demonstration pro- 
grams. 150 page user monuocl $1 00.00 


Softwore floating point, Intel 8087 support, color 
grophics extensions, ond torget compiler ovoil- 
able at odditionol cost. 


Specify PC-DOS or CP/M-86®. One disk drive 
and 48 kbytes RAM required. Software supplied 
on 5% inch single sided soft sectored double 
density diskettes. 


Laboratory Microsystems 
4147 Beethoven Street 
Los Angeles, CA 90066 
(213) 306-7412 


IBM ıs o eagiitered teodemark of lniernonanal Burnes Machines Corp 
CP/M о ragaterad trademark of Diquol Rassarch, Inc 


Circle 228 on inquiry card. 


Verbatim 
flexible disks 


Call Free (800) 235-4137 for 
prices and information. Dealer 
inquiries invited. C.O.D. and 
charge cards accepted. 


PACIFIC 
EXCHANGES 
100 Foothill Blvd. 
San Luis Obispo, CA 
93401. In Cal. call 
(800) 592-5935 or 
(805) 543-1037. 


Circle 319 on Inquiry card. 


FREE! FREE! FREE! FREE! FREE 


ғ. 
. 


С J М К А 
SINGLE BOARD COMPUTER 
* On board video ® Wide line and thin line graphics 
e 128K of RAM е Sasi interface e Floppy disk con- 
troller for up to four 5-1/4 and four 8 inch drives, 
single/double density simultaneously e 4 serial 


| ports е Full Centronics printer port е Expansion 


bus е Extended track buffer e 16K printer buffer 


| * DMA * Compact size (8-1/4 x 12-1/4) 


onorders placed ond paid for 
$600.00 prior to March 1, 1983 FOB Los 
Angeles, CA $7. 00 shipping 
INSIGHT ENTERPRISES, CORPORATION 
Los Angeles, CA 90004 (213) 461-3262 A 
Denier, OEM, Internalionol Ingdirics WiN eoma 


Circle 202 on Inquiry card. 


FREE! FREE! FREE! FREE! FREE! FREE! FREE! 


Electronic 
Circuit 
Analysis 


DC and AC analysis 

Very fast, machine language 
Infinite circuits on multiple passes 
Worst case, sensitivity analysis 
Dynamic modification 

64 Nodes, 127 branches 

Compare circuits 

Log or linear sweep 

Full file handling 

Frequency response, magnitude and phase 
Complete manual with examples 
TRS-80 (TRSDOS) $90.00 

CP/M $150.00 


Tatum Labs 
P.O. Box 722 
Hawleyville, CT 
06440 

(203) 426-2184 


Circle 402 on inquiry card. 


NEW REPLACEMENT 


RIBBON CARTRIDGES 
EPSON tc та 


Please add 5 75 ea. shipping/handiing 


WE HANDLE MOST POPULAR CARTRIDGES, 
SEND FÜR PRICE LIST 


LABELS 


$12.00/5000 


STOCK #10350-1 15/16" x3'"x 1 wide. 
White—pressure БЕГІ sitive — гип feed— 
4%" carrier, packed 2000 per box. 
Add $2.50 per box Һат атаран 
COMPLETE LINE OF OTHER LABELS 
AVAILABLE, SEND FOR PRICE LIST 
TERMS: MIN. ORDER $12.00. 
VISA & MC (add 4%), check or money order. 
C.O.D's add $2.00. CA residents add SalesTax. 


COMPUTER 
SUPPLY CO. 


25422 TRABUCO RD. SUITE #200A 
EL TORO, CA. 92630 · (714) 768-0370 


Circle 373 on Inquiry card. 


ULTRA-RES (1) GRAPHICS 


*IEEE-696 S/100 Monochrome  $495.00(2] 
- 512 x 512 Pixel 
— Single Board 

*IEEE-696 5/100 Monochrome $995.00 (2) 
—1024 x 1024 Pixel 
—Expandable to 8 x 1024 x 1024 Pixel 

%|ЕЕЕ-696 S/100 Eight Color $1250.00 12) 
—3 x 512 x 512 Pixel 
—8 Color RGB TTL 
—2 Board System 

* MultiBus (3) Eight Color 
—3 x 1024 x 1024 Pixel 
~B Color RBG TTL 
—Single Board 

“ІВМ PC Monochrome $995.00 (2) 
—1024 x 1024 Pixel 
— Expandable to 8 x 1024 x 1024 


FEATURES INCLUDE- Software Drivers, Hard- 
ware Zoom, Programmable Display Resolution, 
Windowing, Multi-Controlier Capability, NEC 
UPD7220 Graphic Controller. 


1} ULTRA-RES Trademark CSD Incorporated 
2) Starting Prices 
3) Multibus Trademark Intel Corporated 


C.S.D. Incorporated 


Р.0. Bax 253 Sudbury, Masxachusets 01776 
(817) 443-2750 


Circle 68 on inquiry card. 


e1995.00(2) Ё 


“THE ORIGINAL BIG BOARD” 
OEM - INDUSTRIAL - BUSINESS - SCIENTIFIC 


SINGLE BOARD COMPUTER KIT! 


Z-80 CPU! 64K RAM! 
(DO NOT CONFUSE WITH ANY OF OUR FLATTERING IMITATORS!) % 
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(Not For Blank PCB) 
Schematics — $5. 


ДААА с 


For All Sockets Installed 
And Soldered Add $50. 
WANT MORE INFO? 

Full Documentation and 
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521 90 SS 


SIZE: 8% x 13% ІМ. 
SAME AS AN 8 IN. DRIVE. 
REQUIRES: %5У @ 3 AMPS 
+- 12V @.5 AMPS. 


ab а 


THE BIG BOARD PROJECT: With thousands sold worldwide and over two years of field experience, the Big 
Board may just be one of the most reliable single board computers available today. This is the same design that 
was licensed by Xerox Corp. as the basis for their 820 computer. 

The Big Board gives you the right mix of most needed computing features all on one board. The Big Board was 
designed from scratch to run the latest version of СР/М". Just imagine all the off-the-shelf software that can be 
run on the Big Board without any modifications needed. 


FULLY SOCKETED! FEATURES: (Remember, all this on one board!) 


64K RAM 


Uses Industry standard 4116 RAM's. All 64K is available tothe user, our VIDEO 
and EPROM sections do not make holes insystem RAM. Also,very special care 
was taken in the RAM array PC layout to eliminate potential noise and glitches. 


2-80 CPU 
Running at 2.5 MHZ. Handles all 4116 RAM refresh and supports Mode 2 
INTERUPTS. Fully buffered and runs 8080 software. 


SERIAL І/О (OPTIONAL) 


Full 2 channels using the 280 SIO andthe SMC 8116 Baud RateGenerator. FULL 
RS232! For synchronous or asynchronous communication. In synchronous 
mode, the clocks can be transmitted or received by a modem. Both channels can 
beset up for either data-communication or data-terminals. Supports mode 2 Int. 
Price for all parts and connectors: $39.95 


BASIC І/О 


Consists of separate parallel port (280 РІО) for use with an ASCII encoded 
keyboard for input. Output would be on the 80 x 24 Video Display. 


BLANK PC BOARD — $119 
The blank Big Board PC Board comes complete with full 
documentation (including schematics), the character ROM, 
the PFM 3.3 MONITOR ROM, and a diskette withthe source 
of our BIOS, BOOT, and PFM 3.3 MONITOR. 


24 x 80 CHARACTER VIDEO 


With a crisp. flicker-free display that looks extremely sharp even on small 
monitors. Hardware scroll and full cursor control. Composite video or split video 
and sync. Character set is supplied on a 2716 style ROM, making customized 
fonts easy. Sync pulses can be any desired length or polarity. Video may be 
inverted or true. 5 x 7 Matrix - Upper & Lower Case. 


FLOPPY DISC CONTROLLER 


Uses WD1771 controller chip with a TTL Data Separatorforenhanced reliability. 
IBM 3740 compatible. Supports up to four B inch disc drives. Directly compatible 
with standard Shugar! drives such as the SABOO or 5А801. Drives can be 
configured for remote AC off-on. Runs CP/M” 2.2. 


TWO PORT PARALLEL І/О (OPTIONAL) 


Uses Z-80 PIO. Full 16 bits, fully buffered, bi-directional. Uses selectable hand 
shake polarity. Set of all parts and connectors for parallel 1/О: $19.95 


REAL TIME CLOCK (OPTIONAL) 


Uses 2-80 CTC. Can be configured as a Counter on Real Time Clock. Set of all 
parts: $9.95 


CP/M* 2.2 FOR BIG BOARD 
The popular CP/M" D.O.S. to run on Big Board is available for 5139.00. 


BIG BOARD SOFTWARE SPECIAL — $149 


Through special arrangement with CDL we offer a powerful package ot T DL 7-80 
software that has a suggested retail of almost $600. Includes: Extended Disk 
Business Basic, ZEDIT text editor, MACRO ІІ Macro Assembier, LINKER, 
DEBUG | and DEBUG ll. Supplied on 8 in. diskette with extensive manual. 


РЕМ 33 2K SYSTEM MONITOR | 


Thereal power of the Big Board lies in its РЕМ 3.3 on board monitor. PFM commands include: Dump Memory, Boot CP/M*, Copy, Examine, Fill Memory, Test Memory, Go To, 
Read and Write 1/0 Ports, Disc Read (Drive, Track, Sector), and Search PFM occupies one of the four 2716 EPROM locations provided. 2-80 is a Trademark of Zilog. 


Digital Research Computers 


(OF TEXAS) 
P.O. BOX 401565 е GARLAND, TEXAS 75040 • (214) 271-3538 


TERMS: Shipments will be made approximately 3 to 6 weeks after we 
receive your order. VISA, MC, cash accepted. We will accept COD's (forthe 
Big Board only) with a $75 deposit. Balance UPS COD. Add $4.00 shipping. 


USA AND CANADA ONLY 


**1 TO 4 PIECE DOMESTIC USA PRICE. 


*TRADEMARK OF DIGITAL RESEARCH. NOT ASSOCIATED WITH DIGITAL RESEARCH OF CALIFORNIA, THE ORIGINATORS OF CPM SOFTWARE 


RTL 
$150 


Relocatable 
| Threaded 
Language 


RTL is a new language which retains the 
speed and extensibility of Forth but adds many 
additional advantages as a result of its more 
structured dictionary. Names, code, and vari- 
ables аге afl stored in separate areas for easy 
generation of headerless, romable code. All 
code is relocatable. RTL supports local vari- 
ables, multitasking, redirected I/O, and even 
allows definitions to be changed retroactively. 
All source code is included. Versions are cur- 
rently available or under development for 
68000, 6809, 8080, 280, 8086, 8088, and 
6502. 


RTL Programming Aids 
10844 Deerwood SE 
Lowell, M! 49331 
(616) 897-5672 


Circle 371 on Inquiry card. 


QUIET 


YOUR MICRO-PRINTER 
FIRST TIME AVAILABLE 


For Radio Shack" Line Printers 
li thru VII and other printers 
lacking sound absorbing material 


Full 14” premium acoustic foam 
Precision Die Cut 

Pressure Sens. Adhesive Backing 
Complete Instructions 

Installs in Minutes 

Money Back Guarantee 

Only $19.95 + $2.00 P/H 


Get add'l Quieting with Wall & 
Desk Top Pads $5.00 ea. wi kit, 
else $7.50 ea. 4 $2.00 P/H 


Send Check or Money Order 
(Specify Printer) 
ACOUSTIC RESEARCH 


9560 S.W. Barbur Blvd. Suite 67-C 
Portland, OR 97219 


TIT (503) 625-6845 


‘Trademark of Tandy Corp. 


Circle 8 on inquiry card. 


Hayes Smartmodem 
1200BDRS232 $495. 


Rana Systems 
Elite One $289. 
Elite Two $435. 
Elite Three $575. 
Rana Controller $ 75. 


COMMUNICATIONS PAK SALE 

Micromodem II $259.00 
Source Subscription $ 75.00 
ASCII Express $ 49.95 
ALL THREE PIECES $379.00 


Verbatim 57У SSDD (10) $ 25.50 


Фісргіс computar 


WE CARRY A FULL LINE OF APPLE//E 
HARDWARE & SOFTWARE 


GARDEN OF EDEN 
COMPUTERS 


13147 Cedar Street, Westminster, CA 92683 


714-894-9528 


24 Hours — 7 Days 
Ask for our Price List! 


Circle 175 on inquiry card. 


DISKETTES 


Call Toll-Free 


1-800-328-DISC for prices and infor- 
mation. Dealer inquiries invited. 
C.O.D. and charge cards accepted. 


All orders shipped from stock, within 24 
hours. Call toll FREE 


АА, 


North Hills Corporation 
3564 Rolling View Dr. 
White Bear Lake, MN 55110 
1-800-328-DISC 
MN Call Collect 1-612-770-0485 


Circle 304 on inquiry card. 


$99 SINGLE BOARD 
COMPUTER/CONTROLLER 


г. ЛЫ! 
P " n 1 | - М қ ! 
Li гі f ! 


MODEL МСС-85 FEATURES: 
—8085A CPU -Ашотагіс Baud Rate 

—2K System Monitor -5 Interrupts 
ROM -|4 Bit Counter/Timer 
-256 Bytes of RAM -Onboard Prototyping 


-R 5232C Port -6.144 MHz Crystal 
-Parallel & Serial I/O -Onboard Expansion 


-Two 8 Bit Prog Ports * 4K ROM &/or 

-One 6 Bit Prog Port » 4K RAM or CMOS RAM 
-4% x бА PCB 

STOCK $99 Kit $135 AGT. 


Expansion Boards available. Visa, M.C., Amex & 
COD accepted. 


ATLANTIS COMPUTERS 
31-14 Broadway 


Astoria, N.Y. 11106 
212/728-6700 


Circle 40 on Inquiry card. 


S-100 REAL TIME CLOCK AND TIMER 


THE MOST VERSATILE 

98-100 SYSTEM CLOCK FEATURING: 
12/24 hr. clock with hours, minutes, seconds, etc. 
Port Select Switch selectable. 
Polled or jumper selected interrupt driven. 
On board recharging battery back up. 
Programmable interrupt on any future time/date. 
Can be used to turn system power on. 

е System tick as fast as 1 mSet. 


Introductory Offer $129.95 assembled and tesied 


Plus $5.00 shipping & handling 
Send check or money order to: 


RON SAN ELECTRONICS 
1491 Stubbins Way 
San Jose, CA 95132 
Evening calls accepted after 6 pm California time at 
408 - 251-9279 


Circle 369 on inquiry card. 


MicroScript™ 


Are you wasting valuable time trying to format complex 
documents with a word processor or obsolete text formatter? 
MicroScripi!" 6 a slate of the art text formatter specifical- 
ly designed for the production of technical manuals, specifica- 
tions, and other complex documents. This powerful too! pays 
for itsel! the lirst time you use it. Featuring: 

e generalized markup „ floating text blocks 

ә left alignment ғ footnotes 

e center alignment е variable line spacing 

е right alignment e widow supression 


е justification • section numbering 

° left indention • imbedded documents 
e right indention * automatic lists 

e bold text е macro processing 


• underscored text e symbol processing 
* proportional spacing e table of contents 

e fully definable page e direct printer control 
“ multiple columns e initialization profile 
e headers and footers * page numbering 


$99 postpaid wilhin U,S., outside U.S. add $10. CA residents add 
6%, Specify CP/M-80°, CP/M-86", М5-005°, or РС-0057; printer 
type: disk format. 


Software Technique™ 


6531 Crown Blvd., Suite ЗА e San Jose, CA 95120 


(408) 997-5026 


° CP/M-80. CP/M-86 trademarks of Digital Research, MS-DOS 
trademark oí Microsoft, PC-DOS trademark of IBM Corporation. 


Circle 386 on inquiry card. 


TIMEX-SINCLAIR 
1X81. 1000 


1983 Directory 


* Where to find: Disk Drives, RAM Extensions, Print- 
ers, Modems, Keyboards, Game & Serious Soft- 
ware, Books, Periodicals, Programming Aids, and 
other Exciting Accessories! 

* Articles on: Special applications like Control Cir- 
cuitry, Enhanced Graphics, VoiceGeneration, Music 
Synthesis, Video Inversion, Light Pens, Joysticks, 
etc. 

* Complete Descriptions: We'll tell you what it is, 
E it does, how much it costs, and where to 

uy it. 

* Jam-packed w/photographs: We knew you'd 
want to see what these products look like. So, we 
got pictures and put them in! 


Only 55.00... Postpaid! 


To Order: Send check, money order, or VISA/MC 
number and expiration date. MN residents add 6% 
sales tax. 


Dealer Inquiries Welcome. 


E. Arthur Brown Company 
Dept. 1702 Oak Knoll Drive 
Alexandria, MN 56308 Ph: 612/762-8847 


SUPER-FAST! 
Z80 
DISASSEMBLER 
$69.95 


Uses Zilog Mnemonics, allows user defined 


labels, strings, and data spaces. Source or 
listing-Lype output with Xref to any device. 
Available for 280 CP/M or TRS-80. 


SLR Systems 
200 Homewood Drive 
Butler, PA 16001 
(412) 282-0864 


Add S200 shipping. Specify format required. 
Check, money order, VISA, Master Card, C.O.D. 
PA residents add 6% sales tax. Dealer Inquiries 
Invited. CP/M, TRS-80 TM of Digital Research, 


| Tandy Corp. 


Circle 380 on Inquiry card. 


SIEMENS 1 MEGABYTE 


QUME 55CPS—HIGH SPEED 


8" Double Sided/Do ible Density DAISEY WHEEL LETTER QUALITY PRINTERS 


1-$299.00 ea.* 
2-5289.00% 10-%269.00% 


$950.00 ea.” 


Quantity Pricing Available 


" ҮЛ; ; 


Eus ا ا‎ 2 \ 
Shipping Wet. ay аггап y j e z - 
FDD200-8 Floppy 15 Ibs. кА 
Disk Drive Factory New Майар 
Shugart Compatible and Packaged Documentation 
8 p g 


DUAL DOUBLE SIDED 
8” SUBSYSTEM 
ASSEMBLED & TESTED 
- $850.00 complete 


2-Siemens, FDD200-8 Disk Drives Strong, Thick, Aluminum 
Cabinet, Rugged Heavy Duty Power Supply, Whisper Quiet 4" 
Fan, Etc. 


KEYBOARD by KEYTRONIC 
$14.95 each 


66 Keys Unencoded, Low Profile 
Gold Plated Card Edge Connectors. 


REGULATORS 


All 7800 (LM340T) Series ...................... 3 for $2.00 
All 7900 (LM320T) Series ...................... 3 for $2.25 
LMBg3k, 5 Volt Атар. ......................... $2.95 each 
LM350k, Adjustable 3 Amp. .................... $4.95 each 


MONTHLY SPECIAL 
SHUGART SA400 DISK DRIVES 
$169.00 each 2 for $325.00 


CONNECTORS 


50 Pin Edge, ST, for S-100 Bus ...................... $3.49 
34 Pin, Edge, Ribbon for 54400 Drive ................ $2.95 
50 Pin, Edge, Ribbon for FDD200-8 Drive ............. $3.95 
50 Pin, RA, PC, МТ Amp #206973-1 ................. $3.49 


Since the magazine has not come out as of this advertisement placement 
date І have not been able to judge your reception. l'il do my best as a supplier 
to serve you our customers. Also if there are any special requirements from 
Groups, Clubs, Schools etc. please let me know and l'il try to help. See you 
next month. 

Sincerely, 


dam 2/44 


"Orders accepted Бу Visa/MasterCharge (add 3%) Money Order or certified check, Price does 
not include shipping charges. Specify method of shipment desired and include approximate 
shipping charge. N.J. residents add 6% sales tax. 


Proportional Spacing, 2K Buffer, RS-232 or Centronics Parallel 
Shipping Wet. 46 Ibs. 


The Qume Sprint 3-55 with Interface is Compatible with most Computers 
having RS-232 or Centronics Parallel A or 8, such as Radio Shack, Apple, 
IBM, etc. Also works with most popular word processing programs like 
Micropro'" Wordstar. 

These Qume Printers were used by a major typesetting company under 
maintenance until replaced by laser printers on an exchange basis. We had 
their technicians refurbish and completely exercise them to give you many 
years of reliable service at a price you can live with. 


CIRCUITS (a sampling) 


2-80A CPU — $4.50 TLO82P — %.89 
2-80 PIO — $3.75 TL496P — $1.29 
2-80 CTC — $2.95 LM311P — $.59 
21L02 RAM — LF355 — $.59 
250NS — $1.49 ea. LM324N — $.59 
350NS — $1.29 ea. LM358N — $.49 


650NS — 10 for $3.95 


ELECTRONIC TAPE READER 
Decitek Model 26167-002 
$24.95 


Includes Stepper Motor & Electronics 


CAPACITORS 


“АЛ MONOMO | accents oeste 100 for $12.95 
AUTRE ME ermita sant 100 for $6.95 
BRIDGES 
Атр dO Mel е iini ee 3 for $4.95 
10 Amp 200 Volt ....................... 3 for $2.95 
OPTO DEVICES 
4N26 (Trans. Out.) — $.89 T1L31 (Infra. Red. Em.) — $.59 

MCA2-55 (Darlington) — $.99 110-74 


H11AX (Trans. Out.) — $.89 (Dual Trans. Out.) -- $1.99 ea. 
H11CX (SCR Out.) — $.99 


LED'S DISPLAYS: 

Red - all sizes — 10 for $.89 HP5082-7340 — $5.95 ea. 
Green or Yellow — 5 for $.89 Hexidecimal 

Micro Red — 100 for $5.95 FND560 & 567 — $1.49 ea. 
Panel Mounts — 10 for $.59 


HOBB-Y-TRONIX, INC. 


Division of Tope Industries, Inc. 


957 Ball Ave., Union, N.J. 07083 
(201) 687-1330 


COMBO CARD (9 FUNCTION) 
IBM Compatible Features: 


EXPANDABLE 64K TO 256K MEMORY 
SERIAL and PARALLEL 1/0 

CLOCK CALENDAR (BATTERY BACKED-UP} 
GAME PORT/DUAL JOYSTICK INPUT 

BSR X-10 AC LINE INTERFACE 
PROGRAMMABLE 8 ВІТ I/O and 4 BIT 


OUTPUT PORT 
RAM DISK and PRINT SPOOLER SOFTWARE 


ACT NOW AND RECEIVE A FREE BSR X-10 
AC CONTROL SYSTEM WITH CARO PURCHASE. 
ALL NINE FEATURES WITH 64K MEMORY --$595 


WRITE OR CALL FOR A FREE CATALOG 
DEALER INQUIRIES INVITED 


Em == 
Advanced Data Technology 


13600 Ventura Bivd. 
Sherman Oaks, CA 91423 
(213) 986-6835 


Circle 16 on inquiry card. 


узап 


CORPORATION 


Solve your disc problems, buy 100% surface 
tested Daan daksttra All orders shipped 
from stock, within 24 hours. Cal toll PREE 
(800) 235-4137 for prices and беты. 


EXCHANGES 

100 Foothill Blvd. 

San Luis Obispo. CA 
93401 (in Cal call 
(805) 543-1037.) 


Circle 319 on Inquiry card. ` 


BOOKKEEPING AND PAYROLL 
FOR SMALL BUSINESS 


For CP/M and MS-DOS Systems. Source cude pro- 
vided. 


LIST PLAN-A PLAN-B PLAN-C 
Bookkesping $300 $279 $252 3225 
Payroll $400 $372 $336 $300 
Other CP/M, MS-DOS, Apple and MOOS software 
available with same terms. Write or call for full spec 
sheets or further information. 


PLANS: 

A-Phone support, exchange privileges, 90 days 

8 - Phone support, exchange privileges, 30 days 

C - Support limited to supplied documentation, no 
exchange except for bad disk replacement. 


(Additional support available at $20/hour.) 
TERMS: 


Pricesinclude cash discount. Add 4% for charge or 
COD orders. Visa and Master Card accepted. Add 
$4.00 for shipping and handling: 


Suite 14 L i i (205) 883-8113 
3322 Mem. Huntsville, 
Pkwy. S.W. AL 35801 


Circle 128 on inquiry card. 


WEAR IT WITH PRIDE! 


Computer Jewelry 


Be identified æ a micro professiona! 
Lapel Pins ® Tie Tacks © Stick Pins 
Available in Sterling Silver or 18K over sterling 
Sire: V?" square Silver $10 * Gold $12 
(Add $2 for S/H) * (CA add seles tax) 
Visa * Mastercard or check payable to MC/N, Inc. 
Money Back Guarantee 
Dealer & Corporate Discounts Available 
Allow 2-3 weeks for delivery 
MCIN, Inc. 
SIMMS CENTER/Box 9393 
San Rafael, CA 94912 
(415) 453-7033 


Circle 255 on inquiry card. 


DISK DRIVES 
(For PC, Mod | & 11) 


TANDON TM100-1. 
TANDON TM100-2 
TANDON TM100-4... .. 
Case and PS 


PC EXPANSIONS 


MAYNARD 

DISK CONTROLLER 

PP add $50 SP add $70 

All cables, hardware and instructions 
included - no soldering. 


QUADRAM 
Four Function 256K capacity 
with 64K installed............ 


AST 

ComboPlus: 

64K+SPC+SuperDrive 

+SuperSpool А . $395 


MegaPlus: 
64K+SC+SuperDrive 
+SuperSpool . .. ...,. ... а $395 


User installed. 
BEESON P. LL n reris $ 35 


VLM Computer Electronics 
10 Park Place @ Morristown, NJ 07960 
(201) 267-3268 Visa, MC, Check or COD. 


Circle 432 on inquiry card. 


STAR 
USERS 
UNITE! 


* Get the information you need trom the user's 
point of view 


* Over 150 pages of members newsletter articles 
last year 


* Dos and cp/m disk library for members 
* Solve problems 

* Get assistance 

Membership dues $20 


international North Star Users Association 


P.O. Box 2789 B Fairfield, СА 94533 


Circle 205 on inquiry card. 


MediScript 


MediScript | is a powerful word processor 
designed for the IBM-PC and newcomer 
to word processing. Simple to use yet has 
all common functions (such as word wrap 
and paragraph relocate). Additiona! func- 
tions іп MediScript tt include right 
justification, character graphics, fielded 
forms, and mailing list generation. 
MediScript | 

MediScript Il 

(plus 6% In CA) 30 day satisfaction 
guaranteed or your money back, minus 
$4.00 for shipping and handling. 


Medical Professions Building 
1595 Soquel Drive, Suite 350 
Santa Cruz, CA 95065 


Circle 258 on inquiry card. 


BIG STEPPER 
oe Driver Box 


Radio 


SELF-CONTAINED! 
HOOKUP AND GO! 


Provides all required power 


Drives 4 motors while sensing В limit switches 
Up to § amps per winding 
with complete optoisolation 

PARALLEL BIG STEPPER: $450 
"Direct program control 
SERIAL BIG STEPPER: $850 

*RS232 compatible, obeys simple commands 
STEPPING-MOTOR TIPS COOKBOOK $5 


Centre Computer Consultants 
P.O.Box739 
StateCollege,PA16801 
(814)237-4535 


Circle 73 on inquiry card. 


5% DISKETTES 


SPECIFY SOFT. 10 ог 16 SECTORS 


G wu cass. 970 £50 
SSDO (M13A411X) 23145 11200 
DSDO (M14A411X) 3043 14600 


econtrolidata 
SSDD (CDC1242.00) 2300 112.00 
DSDD (CDC1244-00) 32.00 156.00 


e verbatim 
SSDO(MD5250118158 — 2720 — 13400 
0500 (MD550-01-18188) 4000 19600 


e3Mscotch 


5800 (3M 7440-0) 26.00 125.00 
DSDD (3M 745 0) 36.00 175.00 


е "nm 
SSDD (DYS 104-10] 4040 188.00 
DSDD (DYS 104-2D) 47.30 231.00 42650 


CALL TOLL 800-852-7777 -aur n 


FHEE 800-824-7888... omens: 
(ORDERS ONLY) OPERATOR 906 


AFTER ACTE 2G. E523. E ALL жоғы тын OPT ПН «ах» 


в CHECKS, M.O., VIGA. М.С. рер mra а qv , 
ADD $2.00 SHIPPING БАБАТА CA 95070 < i 


a СА RESIDENTS ADO jani, ЕКЕ. 4810 e 


6% SALES TAR 
Circle 122 on Inquiry card. 


wabash 
diskettes = 
$1.39 each! 


Now...Get High Quality at a Low Price 

Wabash means quality products that you can depend on. 
For over 16 years, Wabash has been making high quality 
computer products. Wabash diskettes are made to provide 
error-free performance on your computer system. Every 
Wabash diskette is individually tested and is 100% certified 
to insure premium performance. 


Why Wabash is Special 

The quality of Wabash diskettes is stressed throughout 
the entire manufacturing process. After coating, all Wabash 
diskettes go through a unique burnishing process that 
gives each diskette a mirror-smooth appearance. Wabash 
then carefully applies a lubricant that is specially form- 
ulated to increase diskette life. This saves you money, 
since your discs may last longer. It also assists your disk 
drives in maintaining constant speed which can reduce 
read and write errors. 


Special Seal...Helps Prevent Contamination 
Tokeepoutforeign particles, a unique heat seal bonds the 
jacket and liner together. A special thermal seal which 
avoids contamination from adhesives, is then used tofold 
and seal the jacket. This results in outstanding perfor- 
mance and true reliability. Wabash then packages each 
diskette, (except bulk pack) in a super strong and tear 
resistant Tyvek? evelope. The final Wabash product is 
then shrink-wrapped to insure cleanliness and reduce 
contamination during shipment. 


Each Diskette is 100% Critically Tested 

Since each step in the Wabash diskette manufacturing 
process is subject to strict quality control procedures, you 
can be sure Wabash diskettes will perform for you. And 
every Wabash diskette meets the ultra-high standards of 
ANSI, ECMA, IBM and ISO in addition to the many critical 
quality control tests performed by Wabash. Wabash does 
all of this testing to provide you with consistently high 
quality diskettes. Reliability and data integrity - that's 
what Wabash quality is all about. 


Flexible Disc Quantity Discounts Available 

Wabash diskettes are packed 10 discs to a carton and 10 
cartons to a case. The economy bulk pack is packaged 
100 discs to a case without envelopes or labels. Please 
order only in increments of 100 units for quantity 100 
pricing. With the exception of bulk pack, we are also 
willing to accommodate your smaller orders. Quantities 
less than 100 units are available in increments of 10 units 
at a 1096 surcharge. Quantity discounts are also avail- 
able. Order 500 or more discsat the same time and deduct 
195; 1,000 or more saves you 296; 2,000 or more saves you 
396; 5,000 or more saves you 496; 10,000 or more saves 
you 596; 25,000 or more saves you 696; 50,000 or more 
saves you 796 and 100,000 or more discs earns you an 896 
discount off our super low quantity 100 price. Almost all 
Wabash diskettes are immediately available from CE. Our 
warehouse facilities are equipped to help us getyou the 
quality product you need, when you need it. If you need 
further assistance to find the flexible disc that's right for 
you, call the Wabash diskette compatibility hotline. Dial 
toll-free 800-323-9868 and ask for your compatibility 
representative. In Illinois or outside the United States dial 
312-593-6363 between 9 AM to 4 PM Central Time. 


Circle 84 on inquiry card. 


CE quant. 


SAVE ON WABASH DISKETTES 100 price 
Product Description Part # per disc (S) 
8" SSSD IBM Compatible (128 B/S, 26 Sectors) F111 1.99 
8" Same as above, but bulk pack w/o envelope F111B 1.79 
8" SSSD Shugart Compatible, 32 Hard Sector F31A 1.99 
8" SSDD IBM Compatible (128 B/S, 26 Sectors) F131 2.49 
8" DSDD Soft Sector (Unformatted) F14A 3.19 
8" DSDD Soft Sector (256 B/S, 2 6 Sectors) F144 3.19 
8" DSDD Soft Sector (512 B/S, 15 Sectors) F145 3.19 
8" DSDD Soft Sector (1024 B/S, 8 Sectors) F147 3.19 
5%" SSSD Soft Sector w/Hub Ring M11A 1.59 
5'4" Same as above, but bulk pack w/o envelope M11AB 1.39 
54" SSSD 10 Hard Sector w/Hub Ring M41A 1.59 
514” 5550 16 Hard Sector w/Hub Ring M51A 1.59 
5'4" SSDD Lanier No-problem compatible M51F 2.99 
5'4" SSDD Soft Sector w/Hub Ring М1ЗА 1.89 
5Y4" Same as above, but bulk pack w/o envelope М1ЗАВ 1.69 
5у4" SSDD Soft Sector Flippy Disk (use both sides) M18A 2.79 
5м" SSDD 10 Hard Sector w/Hub Ring M43A 1.89 
54" SSDD 16 Hard Sector w/Hub Ring M53A 1.89 
5/4“ 0500 Soft Sector w/Hub Ring M14A 2.79 
54" DSDD 10 Hard Sector w/Hub Ring M44A 2.79 
5/4" DSDD 16 Hard Sector w/Hub Ring M54A 2.79 
5%" SSQD Soft Sector w/Hub Ring (96 ТР!) M15A 2.69 
5%" DSQD Soft Sector w/Hub Ring (96 TPH} M16A 3.79 


SSSD = Single Sided Single Density; SSDD = Single Sided Double Density; 
DSDD = Double Sided Double Density; SSQD = Single Sided Quad Density; 
DSQD = Double Sided Quad Density: TP! = Tracks per inch. 


Buy with Confidence 

To get the fastest delivery from CE of your Wabash computer 
products, send or phone your order directly to our Computer 
Products Division. Be sure to calculate your price using the CE 
prices in this ad. Michigan residents please add 496 sales tax or 
supply your tax 1.0. number. Written purchase orders are accep- 
ted from approved government agencies and most well rated 
firms at a 3096 surcharge for net 30 billing. All sales are subject to 
availability, acceptance and verification. All sales are final. Prices, 
terms and specifications are subject to change without notice. All 
prices are in U.S. dollars. Out of stock items will be placed on 
backorder automatically unless CE is instructed differently. Min- 
imum prepaid order $50.00. Minimum purchase order $200.00. 
International orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. All shipments 
are F.O.B. Ann Arbor, Michigan. No COD's please. Non-certified 
and foreign checks require bank clearance. 

For shipping charges add $8.00 per case or partial-case of 
100 8-inch discs or $6.00 per case or partial-case of 100 5%-inch 
mini-discs for U.P.S. ground shipping and handling in the con- 
tinental United States. 

Mail orders to: Communications Electronics, Box 1002, 
Ann Arbor, Michigan 48106 U.S.A. If youhave a Master Card 
or Visa card, you may call and place acredit card order. Order 
toll-free in the U.S. Dial 800-521-4414. if you are outside the 
U.S. or in Michigan, dial 313-994-4444, Order your Wabash 
diskettes from Communications Electronics today. 


Copyright *1982 Communications Electronics" Ad #110582 


DIRECT MAIL 
MARKETING ASSOCIATION 


Order Toll-Free! wabash 
800-521-4414 error-free 


In Michigan 313-994-4444 diskettes 


тм 


Æ COMMUNICATIONS 
ELECTRONICS” 


Computer Products Division 


854 Phoenix O Box 1002 O Ann Arbor, Michigan 48106 U.S.A. 
Call TOLL-FREE (800) 521-4414 or outside U.S.A. (313) 994-4444 


BYTE April 19833 507 


SAFEWARE™ Insurance provides full 
replacement of hardware, media and 
purchased software. As little as $35/vr covers: 
• Fire ° Theft • Power Surges 

Earthquake • Water Damage * Auto *^7:d^7* 


For information or immediate coverage call: 


1-800-848-3469 


(In Ohio call 1-800-848-2112) 


NGA 


COLUMBIA NATIONAL GENERAL AGENCY 


Circle 82 on Inquiry card. 


Search Lit 


SearchLit stores and searches informa- 
tion related to your own personal 
literature collection. References are 
retrieved based on key words of your 
choosing. Great for “rippers.” Just circle 
key phrases and hand reference to 
secretary. Read it later when the need 
arises. Order by 6/01, mention Byte, and 
receive a free copy of MediScript І, а multi 
function word processor. $49.50 (plus 6% 
in CA). 30 day satisfaction guaranteed 
or your money back, minus $4.00 for shio- 
ping and handling. 


AAAS) 


MediSoft 


Medical Professions Building 
1595 Soquel Drive, Suite 350 
Santa Cruz, CA 95065 


Circle 259 on Inquiry card. 


Self instructing—Easy to modify 


* Error correction * Progress indication 
* Error count * Link quality measurement 
* Non-locking * Auto receive 


Microcomputers ..... ... $150.00 
596 discount for money order 
or bank check. 

1096 discount if ordered by June 1, 1983 
Documentation .......... $10.00 
Check or money order only. 
Specify exact make and model of 
computer and the diskette configuration 
Mini and large machine users 

write or call for prices. 


MKS РО Вох 09558 
Columbus, Ohio 43209-0558 
614-460-5251 
Т шшш». کے‎ 


Circle 245 оп Inquiry card. 


Y.E.S., We have the best... 
prices available on I.C.’s. 


2114 200ns 1.35 
4116 150ns 1.25 
4164 Pla, 200ns 4,80 
4164 Cer. 200ns 5.25 
4164 Cer, 150п5 5.75 
6116P-3 150ns 4.35 
6116LP-3 150ns 5,40 
58725 NMOS 200ns 4,50 
2716 450ns 3.30 
2732 450ns 4.00 
2764 250ns 9,50 
2532 450ns 4,65 
2564 450ns 14.00 
Z80A CPU,CTC,PIO 3.49 
280A SIO 12.00 
8255A-5 3.00 
D8080A 2MHZ 3.90 
280B CPU 10.00 


*C.O.D., Master Charge and 
Visa accepted. 
*Ask for OEM «quantity prices. 


Yang Electronic Systems, Inc. 
307 Compton Ave,, Laurel, MD 20707 


(301)776-0076 


Circle 454 on Inquiry card. 


MEMOREX 


FLEXIBLE DISCS 


WE WILL NOT BE UNDER- 
SOLD! Call Free (800)235-4137 
for prices and information. Dealer 
inquiries invited and C.O.D's 
accepted 


San Luis Obispo, CA 

93401. In Cal. call 

(800)592-5935 or 
1037 


d 


Circle 319 on Inquiry card. 


PROGRAMMABLE 
COMMUNICATIONS 
TRANSLATOR 


Tut РСТ-100 15 AN Itt-LINE RS-232 COMMUNICATIONS TRANSLATOR 
ANB 15 COMPLETELY USER CONFIGURABLE. YOUR SYSTEM REQUIRES 
NO HARDWARE OR SOFTWARE MODIFICATIONS TO INSTALL AND 
QUICKLY PROGRAM THE FCT-188. PROVIDING: 


* TERMINAL OR PRINTER EMULATION 

* COMPATIBILITY AND MACRO-FUNCTIOH KEYS FOR WO 
PROCESSING, ACCOUNT ING AND OTHER SOFTWARE PACKAGES 

® INTELLIGENT 8 1-0 IRECT ЮКА. CHARACTER SEQUENCE 
TRANSLATION 
е DEC-FAMILY OR IBM-FAMILY COMPATIBILITY 

a "TYPE-AHEAD"' AND DATA DUFFERING 

e * RAVO RATE Ай PROTOCOL CONVERSION (EG. CTS/RIS, XON/XOFF) 

AD 


APT ION 
RINTER FORHAT CONTROLS 


Buy THE РСТ-ТЁВ as А CIRCUIT SGARD TO MOUNT INSIDE YOUR 
TERMINAL OR PRINTER, OR AS A STAND ALONE DE (СЕ пин А 
WALL PLUG-IN SUPPLY, EITHER WAY. YOU'VE РО UL 
UPGRADE Та YOUR SYSTEM AT AN UNDELIEVAGLY UM есе" 


dm THE PC[-18@ BY CHECK. MONEY ORDER OR COD. 
(Aug 54,50 TO COD ORDERS FOR SHIPPING ANB HANDL I RG. ) 


DEALER INQUIRIES INVITED 
MSY 
MEIHOU SYSTEMS INCORPORATED 
19751 SUUTH LAKESHORE MM ш 
EUCLID. Onia 44119 
(216) 531-9484 


(PLEASE ALLOM à 10 6 WEEKS FOR DELIVERY) 


Circle 262 on Inquiry card. 


THWARE 


tools for dBASEII 
application development 


are Есте FOR MICRO- 
COMPUT ABASES: Concepts. Tools $29/32 
and Tibique. by Steve Patchen 
The DATAWARE MENU SYSTEM for dBASED 
(with development and backup | vtilities } 
Users manual and 8750 diskette $ 65/69 


dBASED $525/535 


— 


ееееееееееееее 
DATAWARE 
255 Chippewa 
Pontiac, Mich. 48053 
(313) 338-4358 


Look for our data dictionary 


Circle 135 on Inquiry card. 


NEW VIC-20 


VOICE 
SYNTHESIZER 


57999 sale price 


Limited Quantities 


VOTRAX based 
Unlimited words 


Adjustabie volume and pitch 


PROTECTO ENTERPRIZES 
Box 550 * Barrington, IL 60010 
Phone Orders: (312) 382-5244 


Circle 348 on Inquiry card. 


SL-MICRO 


formerly SP-MICRO 


STATISTICAL LANGUAGE 
for MICROCOMPUTERS 


features 


VALUE and VAR LABELS 
FREQUENCIES CROSSTABS 
PEARSON CORR REGRESSION 


ONLY $250. MANUAL $15 
REQUIRES CP/M. MANY FORMATS 


OSC вох 23056 


LANSING, MI 48909 
PHONE (517) 641-4428 


Circle 359 on Inquiry card. 


Clrcie 85 on inquiry card. 


48K APPLE COMPATIBLE 
COMPUTER 


1 vr. Warranty 


introductory Price 
Call for Availability 


ALL COMPUTERS 


Ast Research 
Combo Plus 64K w/ clock, Par. Port, 
Serial Port, Software 
Mega ме 64K — 


(0512. 
апдоп 
TM100-2 Doi Side Бы 


TM 100-1, Қарға реп 
ТІМ 100- 2 Db! Side/DbI D 

TM 848-1, S EET S2 
TM 848-2 D ISide/DblDen 


Qum 
| DT-8DbI Side/DbI Den 


Siemans 8" 
FDD 1008, solside/DbI| ben 


Mitsubishi 
8" Dbl Side/Dbl P. 


АП Apple Products Not Seen in This Ad Are 
US -Call for Guaranteed Lowest Price $14 
r 


| Star Micronics 
Gemini10(100 cps) 


C. loth 
Prowriter 8S10AP (120 cps) 
Prowriter8510ACD (Serial) 
Starwriter F-1040pu 


Microtine 82A 
Microiine83A 
Microline 84P 
Microline 845 
Microline 92 


Nec 
Nec8023 (price reduction! 
Spinwriters 


Computer 


Components 


Unlimited 


ж WILL BEAT OR MEET 
ALL PRICES ON ALL 
PRODUCTS IN THIS MAGAZINE 


TO PLACE ORDER CALL (213) 219-0808 NOW! 


SPECIALS 
OF THE MONTH 


574” Disk Drive 
SA400L Shugart 
90 Day Warranty 


ONLY $145.00 


MODEM 


Smart Modem 300 
Hayes Top of the Line 


ONLY $195.00 


DRIVE FOR APPLE OR 
FRANKLIN 


Micro Sci A-2 


Fully Compatible 
$249.00 


PRINTER 


Gemini 10 
Same as Epson MX80FT 


$355.00 
MONITOR 


Sanyo 2112 Green Screen ` 


е 15МН2 « Composite 
ONLY $79.00 


USI Amber 12" 
e 1000 Lines 
ғ Horizontal Resolution 


$149.00 


All Products Carry at least a 
50 Day Warranty 


MODEMS 
Hayes 
SmartModem300 . ... 
smart Modem 1200 . 
Novation 


АРЕ сас. 


TERMINALS 


Televideo 
925CGreen Screen | 
950 Detachable Keyboard . 


Adds 
Viewpoint 1A, 2A, ЗА . "d 


NEW RETAIL STORE: 
11976 Aviation Blvd. 
Inglewood, CA 90304 


MAIL ORDER: 
P.O. BOX 1936 
Hawthorne, CA 90250 


ORDER DESK: 
(213) 219-0808 


DISKETTES 


All packages of diskettes come with free library 
case and reinforced hub. Full 1 year warranty. 
Prices are for Packs of 40. 


14" Disks 
Sgl 1906/59] Density 


ISide/DDIDensity 
Side/DblDensity 


Sgi Side/ 
SglSide/D 


CABINETS & MAINFRAMES 
QT Computer Systems 
DDC-8 Cabinet w/pwr. supply & fan 
ONLY 6209.00 
DDC-88-H Dual Cabinet w/pwr. supply & fan 
ONLY $259.00 
Mainframe 
6 slot w/2, 8" cutouts, pwr. supply, fan, 
filter, Connector Cutouts 
ONLY $549.00 
5174” Cabinets 


Single Cabinetw/pwr.supply 
DualCabinetw/ pwr. supply 


DISK DRIVES 
FOR FRANKLIN & APPLE 


КапаЕіге| 
Ranaélitell 
RanaElite ill 
Controller 


A-2 (35 Track) 
Controller 
Apple ii Drives Available 


Quentin Research 
Apple Mate . 
Controller 


MONITORS 


Sanyo | 
12" Green Screen, 2112 Composite 


B 
12A (15MH2) Composite 
^2EUN (20MHz) Composite 
9191 Color Composite 


Taxan 
12*Green(18MHz) Composite 
12" Amber(18MHz) Composite 
RGB 1 Color 


IBM to Printer . Р E , 
OsbornetoPrinter ,........ a a a 
Kaypro to Printer 

Call for Пі cable configurations 


Mini Files—Holds 70Disks . 
махі Flles—Holds 70 D 
S'A"LibraryCases ... 

8" Library Cases 


NoSurchargerorCrecditCards 


= ® 


All merchandise new. We accept MC, Visa, Wire 
Transfer, COD Call, Certified Check, P.0.s from 
quallfied firms, APO accepted. Shipping: 
Minimum $3.50 first 5 pounds. Tax: California Res. 
Only add 61/296 sales tax. 


Mon.-Fri. 8 a.m. to 7 p.m. 
Sat. & Sun. 11 a.m. to 4 p.m. 


INDUSTRIAL CONTROL 
MICROCOMPUTERS 


We have six single board computers, two 
video boards and 20 other control products. 
You can use our products for security 
systems, heat control, light control, auto- 
mated slide show, traffic lights, irrigation 
systems, home computer systems, auto- 
matedprocess control, androbotcontrol just 
to name a few. OEM prices available. For 
Catalog call or write to: 


JOHN BELL ENGINEERING, INC. 
1014 CENTER STREET 
SAN CARLOS, CA. 94070 
(415) 592-8411 


Circle 51 on Inquiry card. 
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«"hotobevirvttosi^teor ы 
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ӛреей! Model 510 punches paper tape at 11003. 
1'gads at 150cps. This rugged machine 15 Gompuler 
compatible offering RS232C, current loop. Raf milel | 
inputs. The ASCII-to-Baudot code conversion рег.) 
mils direct keyboard entry for Telex/TWX Iiansmis- 
sion, Plus: 256 character storage. 75.9600 baud) 
rāte 5-8level tape. stock. ADDMASTER CORP 416 
Junperd Serra Dr, San Gabriel. CA 91776 ж 2313 
285-1121 


Circle 11 on Inquiry card. 
Maxell Floppy Disks 
The Mini-Disks 
with maximum quality. 


q 


E 


Dealer inquiries 
invited. C.O.D's 
accepted. Call 

FREE (800) 235-4137. 


PACIFIC EXCHANGES 

100 Foothill Blvd.. San Luis 

San Luis Obispo. CA 93401. 

In Cal, са!ЦЕПС) 592-5935 or 
v (801543-1037. 


ч. 


Circle 319 on Inquiry card. 


DATA COMMUNICATIONS 
SPECIALISTS FOR 
IBM PC & SEATTLE 

COMPUTERS 


Teleprocessing software available for above 
computers to time-sharing host or between two 
users (send binary files, also). Version 2 
software, $60: Version 3. IBM PC $45, 
SEATTLE $160. Write for details or $4.00 for 
manuals. 


SEATTLE 8086 GAZELLE 
Computer system. 


SPECIAL PRICE for SEATTLE SYSTEM 
(desktop ) + 4-port serial board + cables. 
US ROBOTICS modems, TELEVIDEO 
BUSINESS SOFTWARE for IBM, SEATTLE. 
Write for literature and prices on above 

systems, or call for quote. 


ессссе 


COMPUTER & STATISTICAL 
CONSULTING SERVICES 
P.O. Box 5351 
Terre Haute, IN 47805 
(812) 466-4111 


Clrele 124 on Inquiry card. 


Microprocessor Catalog 

42 page catalog of 6800-family single-boord 
computers, Interface modules and development 
systems. Also, resident and cross software including 
assemblers, compilers, BASIC interpreters and 
operating systems. їо quolify for your free copy,call or 
write on your letherheod №. 


Wintek Corporotion 
vy | WINTEK. 1804 South Street 

Lafayette, IN 47904 

(317) 742-8428 


Circle 448 on Inquiry card. 


NEW SOFTWARE 


STOCK MARKET ANALYSIS: Follow market trerids and keep track of 
actual values relative to costs and commissions, set buying and 
| selling points, determine your own market priorities. Monitor your 
portfolio of stocks. commodities and foreign currencies using 
| graphic displays to maximize your profits. Designed with the help о! 
| 
| 


Merrill Lynch and Dean Witter agents. — $50.00 


REAL ESTATE ANALYSIS; Project profits and costs before you buy or 
sell property. Calculate amortization of loans, value of property, 
relationship of income, expenses, depreciation and deb! to the 
prospect of sale, Aset of real estate analysis programs no real estate 
agent or property owner can alford to be without. — $50.00 


DATA SECURITY: CENSOR — provides you with data security from 
prying eyes or unauthorized access to company information, per- 
sonal data, privatereports. Datasecurity isvitattoanyonewho deals 
with important and sensitive information. — $25.00 


CROSS REFERENCE: Produces individual lists of program variables, 

strings, keywords, constants, automaticallygenerates line sn umber 

when needed, and more. Cross reference for ALL MAJOA LAN- 

GUAGES — INCL.: MBASIC, CBASIC, PASCALS, FORTRAN, 
| COBDL, LISP. ASSEMBLER LANGUAGES. and more. — $25.00 


UTILITIES:Package (Both) 
| FILE-COMPARER — The fastest way possible to compare two files 
for discrepancies and changes. A must forwhen you have back-up 
| copies of do numerous revisions while programming or word pro- 


cessing. 

FILE-PAINT — Display data files, programs or word processing data 
for customized output ta printer or disk. Set headers, date, line 
numbers, specíal printer hardware characteristics. allows for (.) 
commands and тоге... Utility Package ., . $25.00 


ComSilk PROGRAMS AUN ON: CP/M, Northstar 
32 W Anapamu Street Suite 159 TAS-80, Appie, ІВМ (PC) 
(Specify hardware) 


Santa Barbara ба. 93101 
VISA & MASTERCARD — Order phone (oniy) (805) 965-4336 
Shipping $4 00, outside US $10.00 / CA residents add 6% 


Circle 113 on inquiry card. 


SimPaLink Makes PAL* Simple 
For Onl 


e UsewithIBM Personal Computer** (CP/M-BO 


and Apple Il versions available soon) 

€ Programs AMD, MMI, National, and TI 
20-pin PAL s. 

e Includes resident PALASM* to assemble 
equations 

ІВМ PC software: $40 

You've got PAL... now get SimPaLink to keep 

it simple! 


Structured Design, Inc. 
1700 Wyatt Drive, Santa Clara, CA 95054 
408 /988-0725 = Telex 172931 
*PALand PALASM are registered trademarks ot 


Monolithic Memories, Inc. 
“IBM is a trademark of International Business Machines. 


Circle 393 on Inquiry card. 


се? % 
~ % 
81016 BIT UPGRADE % 


TRUE 16 BIT PROCESSING 


е 28001 Microprocessor (upgradable to 28003) 


ә 2 Kx16 Eprom with Monitor Program 
(E?Rom optional) 
* 16 Vectored Interrupts 


* Full IEEE- 696 (5100) Compatability 

e All 28001 Features available 

® Battery backup time of day clock 

® Requires ram capable of word tansfers 


"Model M8000 CPU Board 14259 
"Model M8000 EE optional E?*Rom 5 7590 


aaa нан 


“б month limited warranty 


To order 


Call 1-800-821-8854. in New Mexico 1-505-523-0978 
oF 


j Visa and Master Card welcome 
Write Место Solution Inc 


Include check or money order 
биле 191 B New Mexico residents add 
1608 El Paseo Rd 4 65% salesiax 

Las Cruces, ММ 88001 


Сігсіе 277 on Inquiry card. 


RS-232 Multi-Adapter 


Майа іп USA 


Versatile Multi-Adapter features one male and two 
female connectors with pins 2-25 of each connector 
attached to socket strips. Male connector has LED's 
which monitor status of pins 2-6, 8, and 20. Two 
spare LED's. Satisfaction guaranteed. ORDER NOW! 
Only $79.95, plus $1.75 shipping & handling; we 
accept MC, Visa. Get our new illustrated catalog of 
interface & monitoring equipment FREE on request. 
Phone 815/539-5827. Make checks payable to: 


Н.Н electronics 
Box 475B, MENDOTA, IL 61342 


Circle 46 on inquiry card. 


True MAIL ORDER Prices 


Nith so many so-called Mail Order establishments using “toll free” lines, and gradiose advertising, how can you, the customer, expect to 
‘eceive true mail order savings? We have done away with large ads, and free phone lines @ offer comparable service passing on the 
savings to you. Our reputation for low prices and satisfaction is outstanding. 


DISKETTES 


*Kangaroo: (w/library case) 


— 10 yr. Warranty — 
Elephant: 


Verbatim: 
514" SS/DD 
5%" 05/00 


— Available soft/hard sector — 


Library Case 5%" 


MODEMS 
Hayes: 
MicroModem 1l 


with Terminal Program ..... $285.00 
without Terminal Program .. $255.00 


Hayes Smartmodem: 


^ CET CMEEREETO OC. DERIDIITE $199.00 

WEDS BEA eee st co $505.00 
Novation: 

DE Fs Ra POR OS $104.00 

Applegat Il.. i oer citi isk $285.00 

Smartcat 1200 Baud ......... $440.00 
Hayes Chronograph .......... $179.00 


FOR IBM 


The Ultimate Peripheral 
MONTE CARLO'" CARD 


“вз 9 W 3 п 9 B 9 3 9 WV а * 4 в п 9 п P п п V 
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T & G Products: 
Heke T1 eot ill 
"TON... osuere rrr 


BUSINESS 


Send orders and inquiries to: 


Computer Apparatus * 


P. O. Вох 32063 • Aurora, Colorado 80041 


Telephone Inquiries: 


COMPUTER PRODUCTS 


Visicorp: 
b. ier em — ы $180.00 
сет ................... $180.00 
256K Visleale........ coo $180.00 
Visitrend/Plot .............. $225.00 

ENTERTAINMENT: 

Infocom: ‘ 
2, ooa is obl $27.00 
oq gm 


PRINTERS 
Okidata: 
Microline 92................. $565.00 
Migfelle Ө8;,,............-. $985.00 
Pacemark 2350 
PERI & caine «acca. $2100.00 
Blu. ocn имин. ones $2200.00 
Pacemark 2410 
ММ %2400.00 
ан айе ^ ЕТТІ $2500.00 


Call for prices on the entire line 
of Okidata Printers. 


Call for the New Epson FX Printers. 


TEC/C.ITOH 
Prowriter 1 Parallel........... $369.00 
Prowriter 1 Parallel/Serial..... $489.00 
Prowriter 2 Parallel........... $639.00 
Prowriter 2 Parallel/Serial..... $689.00 
F-10 Starwriter Parallel 
OF SETA ................... $1185.00 
F-10 Printmaster Parallel 
er ЖШ зз... вее мем: $CALL 
Brother HRI: .................. $795.00 
Smith Corona ТРІ: ............. $559.00 
Star: 


“Gemini 10 & 15 .. Call for low prices! 


TANDON DISK DRIVE 
SPECIAL 


ТМ-100-2 DS/DD 320K Bytes ...... 
TM-50 320K Bytes Half Height ... 


$239.00 
$235.00 


QuadRam Quadboard 


Re ee Тн $390.00 
ШӘМ. туги eee TES $450.00 
SERE o ларе з уж Quad et qa $510.00 
BEEN ы: ces с. $570.00 

Kraft Products: 
Soo! us crar eic di $55.00 
Game Раде ................. $29.00 
Davong Hard Disks 

5 Megabyte ............... $1450.00 

10 Megabyte ............... $1850.00 


15 Megabyte ............... $2250.00 


Maynard Electronics 
Floppy Controllers w/Parallel 
Floppy Controllers w/Serial .. 


. $209.00 
. $239.00 


(303) 759-9251 


Monday thru Friday — 9:00 a.m. to 5:00 p.m. (Mountain Standard Time) 


We built our reputation on low prices 


for the informed computer user. 


Circle 93 on Inquiry card. 


MONITORS 
Amdek: 
QUI" |. cc сау КЪ easel $295 00 
ДаР сау: T n $695 00 
300G Сгееп................. $155.00 
300A Атрһёг................. $155 00 
310G Green ................. $175 00 
310A Атбег................. $175.00 
Zenith: 12" Green.............. 5 9900 
USI: Amber ................... $159.00 


DISK DRIVES 


. Apple: 

Fourth Dimension: 
w/o controller 
w/ controller 

Rana Elite I: 
w/o controller 
w/ controller 

M: 


*Tandon TM-50 
The New Thin-Line 


COMPUTER PRODUCTS 


FOR APPLE 
MBI: 
VIP Graphics Card........... $119.00 
Appletime Clockcard ......... 5 85.00 


Silicon Valley Systems: 


Final Analysis ............... $149.00 

Word Handler ............... $115.00 
Continental: 

Flame Aci. Lasso vas $ 49.00 
On-Line: 

Screenwriter 11 Рго........... $139.00 
Visicorp: 

VISAE NMT.CCLTERITIT  OTITET $180.00 

МЕЕ ..................... $180.00 

сос TEE клик. а ПГ $180.00 

Visitrend/P!IOot................ $225.00 
Denver Software: 

Financial Partner ............ $139.00 

Равен! ТШОҒ-................ $ 82.00 

Pascal Programmer .......... $189.00 
Stoneware: 

DE Manter ZEND PT $149.00 

De UIN РОА $ 6500 
T & G Products: 

JOVEN scala o o $42.00 

Select-a-Port ................. $42.00 

Game Paddles ................ $28.00 
Davong Hard Disks 

5 Megabytes .............. $1450.00 

10 Megabytes .............. $1850.00 

15 Megabytes .............. $2250.00 
Ram Cards 

Mierosoft ТӨК iri.. irie a $75.00 

Generic 16К.................. $60.00 
CP/M Microsoft 280 Card ...... $259.00 
80 Column Cards Videx w/sott . . $269.00 


DELIVERIES: 2 - 4 weeks average. 
PERSONAL CHECKS: Cashier's check and 
money order will receive shipping preference. 
VISA & MASTERCARD: Add 4% to total, 
We CHARGE only WHEN we ship. 
CATALOG: Send for full pricing details. 
Prices subject to change without notice. 
SHIPPING: UPS add $2 00 plus 
2% of order total. 


BYTE April 1983 


$250.00 
$319.00 


$270.00 
$339.00 


$235.00 


511 


1% А. etie 
э 


COMPARE... THEN CALL 
(615)727-6000 
` SYS encD 
CORPORATION 


VA 
mm Drawer 800, Mountain City, TN 37883 


- Circle 398 on inquiry card. 


HAYES SMARTMODEM 1200 
AMDEK COLOR 113" 
AMDEK COLOR Il (HIRES) 
MICROSOFT 2-80 (ш/СРМ) 


Poyment: Money Order, Cashier's Check, Bank Wire: 
Personel Chechs—Allow 2 weeks clearance. C.O.D% 
Cash/Certified Checks only. N.Y Res. Add 87/4% 51. 
Add $3.00 Shipping Charge on all orders 
Please include your phone number 


MICRO MYSTIQUE 


73-20 183rd ST. FLUSHING, N Y 11366 
(212) 454-6190 
Call or Write For Additional Specials 


Circle 272 on inquiry card. 


Ii DECISION 1 
HARD DISK COMPUTERS 


Il you 2150 buy either an О2АУ//5 МЕСНО 
upgrade or a terminaí А 2995 & 5's” 5500 
| pamer Біѕе 53095 & CP/M ONLY 


Same-Day Board Swap (Extra Charge} 
INCLUDING MORR OW $3995 ОЗА WS MEG HD 85%” 
TERMINAL ELSE 535% DSDD OR ADD FOR 16 MEG 
ОЗА, 14 5101 §-100, 2-80. 65K Sialic, 1106 user (Need more memory. Software 
& 1/0 lor 6 users) Desk top. wah 3 Serat & 1Р, CP/M; Wordstar: Basic 80; 
Correcl-It: Logicale: Bazie. Pilot: & Pear! OBM System: Shipment Irom 
factory wilh faclory warranty We expec! buyer 10 have some compuler exper- 
ienceand first echelon maintenance abiily Else additional charge. 
Ask about bonus offer. Payroll. GL. АН, АР, Fixed Assets, Raw & Pinished 
Inventory. Mad List. Transendental Pak. Loan Amortization, 6 Function 
Compound laleresi, 400K of CPM Utility Source Code. and StarTrek 


АЙ Compufiro—siwprmenti Ince кілі в sock 


ompuPro 
$ IeleVideo 5: 
You Pay all shipping 109; 
4555 COMPUTERS 


PRINTERS: OKI, Citoh, NEC. Diablo, Star, etc. 
Cancellalion 15% restock 
P.O. Box 6114 «Birmingham, AL35255-46114 


TERMS: Cash with order C О stPlus 
ing charge. except hardsta ; 
205 879-4735 Ourbankis ist National of Birmingham, (205)326-5120 


Circle 120 on Ihquiry card. 


WIREMASTER 


Whip your wire wrap 
and PC layout 
problems with 
WIREMASTER 


WIREMASTER is a software tool for design, 
layout, and assembly of hardware. Your 
schematic is fed to WIREMASTER, which 
produces network maps, cross-references, 
wire and parts lists, and debug checklists. 
CHANGEMASTER keeps track of fixes and 
updates. PLOTBOARD and PRINTBOARD 
give pictures of the layout. Post-processors 
for wirewrap machines available. Runs on 
8 and 16 bit CP/M, CDOS, and MSDOS. $200. 


AFTERTHOUGHT ENGINEERING 7266 Court- 
ney Dr., San Diego, CA 92111, (714) 279-2868. 


Circle 17 on inquiry card. 


maxell 


Flopp 
4. ii 


BEST PRICES 
IN THE U.S. 


Call for our special dealer 
program. C.O.D.'s accepted. 
TOLL FREE (800) 652-8168 
in California (213) 706-1626 - 


U.S. = 


‚ U.S. EXCHANGE 
‚ EXCHANGE 5015 Kanan Rd. 
Agoura Hills, CA 91301 


Circle 426 on inquiry card. 


THE BURNER 1/0 


Hasacompiete EPROM programmer, two Serial ports, 
one parallel I/O port with handshaking and memory 
management. 


Programmer features: © Programs 2704, 2708, 2508, 
2758, 2716, 2516, TMS2716, 2732, 27324,2764 • CP/M 
compatible software supplied in EPROM that can be 
easily written on adiskette. EPROM selection is done 
with software. Does not use programming modules 
е Programmer is totally І/О mapped * Programming 
socket is zero insertion force type * Programming 
voltages generated on board. 


1/0 Features: © 2 fully independent RS-232 serial 
ports е Baud rate Generators are independently 
programmabiefrom50to19200baud е Independent 8 
bit output, inputandstatusflags * 4direct sense lines. 
Memory management features: « Controls address 
lines A16-A23 * 15 disabled with standard ADSB* 
signal. 

Options: е Complete board with programmer, i/O and 
memory management, $354.95 е Programmer only, 
$219.95 » |/O only, (25 + P)$219.95 © Prog. and I/O, 
$329.95 е Memory management only $109.95. 


Memory management may be added to programmer 


or I/O for $25.00. All combinations are assembled and | 
tested. Delivery Stock Shipping: UPS surface $3.00, | 


UPS air $5.00. 


EXTENDED PROCESSING 


3861 Woodcreek Lane 
San Jose, Ca. 95117 
(408) 249-8248 


Circle 169 on inquiry card. 


Like-new 
products 


: а 
Ar 


f 


Wh ІНІ 


| 
i 


Т 


HI 


For free catalog, 
phone toll-free (BOO) 225-1008 
In Massachusetts (617) 938-0900 
Genstar REI Sales Company 


6307 DeSoto Ave., Ste. J / Woodiand Hills. CA 91367 


Circle 179 on inquiry card. 


Micro Frame 
has new life 
New Sources of S-100 Bus 
Mainframes & Disk 
Enclosures 
Power Regulation 
meeting previous standards 
Ann Arbor Terminals 
60 Lines Display 
48 Programmable Keys 
1,499 prepaid 
CALL FOR PRICES 
MICRO MIDWEST 
10205 W. 69 TERR. 
MERRIAM, KS. 66203 
913-362-3462 


Circle 270 on inquiry card. 


Atlantic Cabinet Computer Furniture 


Ста. 
| 


A complete range of quality work stations 

designed specifically to house all micro- 

computers. 

Delivered кеселі packed, іп ا‎ 
y 


form needing only a Phillips screwdriver an 
a few minutes of your time to assemble. 
Manufactured from 1" all wood particle 
board surfaced with hard-wearing melamine | 
veneer, in Oak or Walnut. 

Dealer and Distributor inquiries welcome. 
For more information, contact your local 
dealer, write or call Atlantic Cabinet (307) 
223-8900, 


ATLANTIC CABINET CORPORATION 
P.O. Box 100, Williamsport, Maryland 21795 


Circle 39 on inquiry card. 


WE WILL NOT BE UNDERSOLD 


TERMINALS 
Zenith ZT-1 $595.00 
Zenith Z-19 $679.00 
"Elevideo 910+ $599.00 
Televideo 925 $779.00 
Televideo 950 $979.00 
Sanyo CRX-1100 CALL 
[== >> _ ann a Se 

COMPUTERS 
Sanyo MBC 1000 64K CALL 
SanyoMBC 1200 CALL 
Sanyo MBC 2000 dual 5%” CALL 
Sanyo MBC 3000 dual 8" CALL 
Sanyo МӨС 4000 16 BIT CALL 


ALLSANYO COMPUTERS INCLUDE 

WordStar, MailMerge, CalcStar, SpeliStar, inioStar 
Franklin Ace 1000 64K CALL 
Franklin Ace 1200 128K CALL 
Call for our Special System Packages! 


TELECOMMUNICATIONS 
Novation Cat $139.00 
Novation J Cat $119.00 
Novation D Cat $155.00 
Novation Apple Cat $299.00 
Novation Apple Cat 1200 baud $629.00 
Novation Smart Cat $199.00 
Novation Smart Cat 1200 baud $495.00 
Hayes Micromodem ll $299.00 
Hayes Smartmodem $239.00 
Hayes Smartmodem 1200 baud $569.00 
Hayes Chronograph $229.00 
Signalman Mark | $89.00 
Signalman—IBM $189.00 


DISKETTES 
Verex 5'A" $23.95 
Verbatim 5%" $26.95 
Verbatim 8" $36.95 
Verbatim Head Cleaning Diskette $9.95 
Maxell МОЛ 51/4" $29.95 
Maxell MD2 514" $44.95 
Maxell FD1 8" $37.95 
Maxell FD28" $44.95 
51/4” File Box $19.95 
8" File Box $21.95 
SS - TUE. Rr i0 mna 7| 
MONITORS 
Sanyo 9" B&W $159.00 
Sanyo 9" Green $165.00 
Sanyo 12" B&W $179.00 
Sanyo 12" Green $199.00 
Sanyo 13" Color $399.00 
SMD 13" Color $339.00 
Comrex 13" Color $329.00 
Amdek 13" Color $329.00 
Zenith 13" Color RGB $589.00 
Zenith 12" Green $99.00 
Electrohom2 13" Color RGB $599.00 
Taxan 12" Amber $139.00 
Taxan 12" Green $129.00 
Taxan 12" Medium Res Color $319.00 


Taxan 12" Hi Res Color $529.00 


The CPU Computer Corporation 
Announces: 


CPUnet 


The Local Area Network that uses 


real СРАМ” for Apples. CPUnet^ 
allows you to run hundreds of 
popular CP/M" programs, on your 
Appleterminals, without disk drives! 
Call for more information. 


$2995.00 


[master charge 


LLL UU С ҺӘС 


APPLE ACCESSORIES 


16K Card by Microsoft 
32K Card by Saturn 
64K Card by Saturn 
128K Card by Saturn 


SoftCard Plus by Microsoft 
Keyboard Enhancer by Videx 


Videoterm by Videx 
Game Paddle by TG 
Joystick by TG 
Pkaso ID-12 Card 
Pkaso EP-12 Card 
Pkaso AP-12 Card 
Pkaso NE-12 Card 


System Saver by Kensington 
Microbuffer ІІ 16K (Apple) 
Microbuffer ІІ 32K (InLine) 
Microbuffer il БАК (InLine) 


Add-Ram 16K by ALS 
Z-Card w/CPM by ALS 
Z-Card 64K by ALS 
Smarterm by ALS 
Smarterm ІІ by ALS 

Dirt Cheap Video by ALS 
Color ІІ Card by ALS 


$79.00 
$199.00 
$419.00 
$585.00 
CALL 
$125.00 
$259.00 
$49.00 
$49.00 
$159.00 
$159.00 
$159.00 
$159.00 
$75.00 
$229.00 
$259.00 
$319.00 
$79.00 
$225.00 
$299.00 
$249.00 
$149.00 
$75.00 
$149.00 


APPLE SOFTWARE 


MICROPRO 
WordStar 
MailMerge 
SpellStar 

DataStar 

CalcStar 
VISICORP 
VisiCalc 

VisiTerm 

VisiDex 

VisiPlot 

VisiFile 
VisiSchedule 
VisiTrend/Plot 
VisiLink 

Visicalc Business Model 
MISCELLANEOUS 
MicroTerminal 
Screenwriter Il 
Dictionary 

DB Master 

PFS Filing System 
PFS Report 

PFS Graph 

Easy Writer Pro 
Easy Mailer Pro 
Z-lerm Pro 

Word Handler 
MultiPtan by Microsoft 
dBase II 
HowardSoft Tax Preparer 


$379.00 
$190.00 
$190.00 
$259.00 
$115.00 


$199.00 

$89.00 
$199.00 
$169.00 
$199.00 
$259.00 
$259.00 
$199.00 

$89.00 


$69.00 
$99.00 
$79.00 
$169.00 
$99.00 
$75.00 
$99.00 
$199.00 
$79.00 
$129.00 
$149.00 
$229.00 
$489.00 
$149.00 


IBM PC HARDWARE 
Quadram 128K Ram Card $599.00 
Quadram 192K Ram Card $719.00 
Quadram 256K Ram Card $795.00 
Microsoft 64K Ram Card $399.00 
Microsoft 192K Ram Card $699.00 
Microsoft 256K Ram Card $799.00 
Joystick by TG $49.00 
Tandon TM 100-2 Raw Drive $279.00 


TO ORDER CALL TOLL FREE 
1-800-343-6522 


For fast delivery, send certified checks, money orders, or 
call to arrange directbank wire transfers. Personai or com- 
pany checksrequire one to three weeksto clear, All prices 
are тай order only and are subject to change without 
notice. Cali for shipping charges. 


IBM PC SOFTWARE 
INFORMATION UNLIMITED 
Easy Writer $289.00 
Easy Speller $149.00 
Easy Filer $319.00 
VISICORP 
VisiCalc 256K $199.00 
VisiDex $209.00 
VisiFile $259.00 
VisiTrend/Plot $259.00 
VisiSchedule $259.00 
VisiWord $329.00 
MICROPRO 
WordStar $379.00 
MailMerge $195.00 
MISCELLANEOUS 
SuperCalc $279.00 
SuperWriter $289.00 
Home Accountant + $129.00 
dBase Il $495.00 


> ee | 


DISK DRIVES 

CCI 121 add-on for Sanyo MBC 1000 $359.00 
CCI 100 for the TRS 80 Model | 

514" 50 track $299.00 
Corvus 5M with Mirror $2895.00 
Corvus 10M with Mirror $3679.00 
Corvus 20M with Mirror $4579.00 
Rana Systems for the Apple II 
Elite One 40 track CALL 
Elite Two BO track CALL 
Elite Three 80 track, double side CALL 
Elite Controller CALL 
Sanyo EFD 160 $699.00 


SS ee km. — JE CI E 


RAM 
16K Ram Kit for Apple Il 
and TRS 80. 4116 chips 
200 nano seconds $17.50 


PRINTERS 

NEC 3510 Serial $1595.00 
NEC 3530 Parallel $1629.00 
NEC 3550 forthe IBM PC $1995.00 
NEC 7710 Serial $2250.00 
NEC 7720KSR $2675.00 
NEC 7730 Parallel $2250.00 
Epson MX 80 CALL 
Epson MX 80 FT CALL 
Epson MX 100 FT CALL 
Epson FX Series CALL 
Epson RX Series CALL 
IDS Microprism CALL 
IDS Prism 80 CALL 
IDS Prism 132 CALL 
Okidata 82A $479.00 
Okidata 83A $729.00 
Okidata 84 $1149.00 
Sanyo PR 5500 Letter Quality $859.00 
Brother HR 1 Letter Quality $899.00 
Toshiba P 1350 160 CPS 

Letter Quality CALL 


Call For More IBM Software And Accessories 
CP/M is a registered trademark of Digital Research. 


SPECIAL OF THE MONTH 
SANYO PR 5500 
LETTER QUALITY 
PRINTER 


18 CPS—DAISY WHEEL 
BI-DIRECTIONAL 


SCALLS 


9 DEALER INQUIRIES PLEASE CALL 1-800-343-7036 
420-438 Rutherford Ave., Dept. BY-4 , Charlestown, Massachusetts 02129 


Hours 9 AM - 9 PM (EST) Mon.-Fri. (Sat. till 6) 


Technical information cail 617/242-3361 
Circle 121 on inquiry card. 


he CPU Shop == 


TWX- 710-348-1796 


Massachusetts Residents call 617/242-3361 


Massachusetts Residents add 5% Sales Tax 
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Convert your TRS-80 into a 


Now, Interconnect Any DEVELOPMENT SYSTEM 


f 


Two RS232 Devices 


American ы WIRING 
ЖАР ТАБ ADAPTER 
524.85 


Connects any two 

RS-232 devices in any 

pattern. Temporary or permanent. Comes 

complete with ten plug-in pus wires. 
Wiring Adapter just $24.9 


andling, (IL res. 5% 
Sales tax); we accept MC, «> 
Visa, and Purchase Orders 
from rated firms. Get FREE we 
illustrated catalog of 
interface and monitoring 
equipment. 


B-B electronics 


P.0. Box 475 B e Mendota, IL 61342 
Phone: (815) 539-5827 


us $1.75 for postage and Ф 


Circle 45 on Inquiry card. 


With the new ASC] Four Portintelligent 
switch all your H5-232C neivorking 
problems can be solved Wherever 
vour switching applications the ASC! 
Switch alowsvoulo switch with case. 
Dc oium Tc switch is inteligen it 
«boss VOU ТО ¢ hangs between регі 
pherals from your keyboard Thecode 
can even be imbedded in your test 
When vou consider the time vou 
saved due to the simplicity of mst dl- 
ation. The elimination of extra Cabling 
and the exclusion of knob turning the 
ASC] Four Portinteligentswitch is the 
реест way to expand vour net 
working Capabilities. 


Advanced Systems Concepts, Inc. 
PO BOX O e ALTADENA CALIFORNIA 91001 
(213) 793-8971 


Circle 14 on Inquiry card. 


Structured Services 
builds engineering and 
manufacturing muscle 


You bet I want to ЛУ 


Фф» 
Running lean sometimes means pushing aside 
projects because you're short staff and space. 
Structured Services lets you trim operations 
without cutting effectiveness. 
We provide; 
e Full Manufacturing Services 
e High-Tech Engineering Services 
е Disk Drive Repair for 5%” & B" Floppies 
e Prototype Assembly 
e Short Production Runs 
Structured Services: Short-term services 
with long-term results. 


Structured Services 


2000 Wyatt Drive, Santa Clara, CA 95054 
408 / 988-5512 • Telex 172931 


Circle 392 on Inquiry card. 


7-80 In-Circuit 
emulation and 
EPROM/EEPROM 
programming in 

a single compact 
unit. 


Debug stand-alone 


systems with 
program in 
TRS-80 RAM, | 


then copy working program into PROM. 


Only $329 including personality module 
for 2716, 2516, 2758, 2508, 2532, 2816, 


2808, 48016. (2732A, 2764PM's $15 ea.) 
ORION INSTRUMENTS 
172 Otis Ave, Woodside, CA 94062 

(415) 851-1172 


Circle 314 on Inquiry card. 


Get Your Computer An 
Automatic Port Selector 


(ASU-3) 


Our ASC-3 will connect your CPU or CRT to алу one 
of 3 peripherals. Just enter а command from your 
keshaard and the desired peripheral is automat- 
ically connected. Also availahle for 5 and for 
+ peripherals. The haud rate is set autonratically: 
Many options are available. The ну low cest. 
smart switch on the market. 


SWITCH TO GILTRONIX. 


Eden ING) 


970 Sen Antoan М. Pulo Abe, CA 9420€. Сай 061%: 492 1200 


Circle 181 on Inquiry card. 


Check with us before you order 
FORTH from any other dis- 
tributor. UNIFORTH is avail- 
able for most Z-80, 8086/8088, 
LSI/PDP-11, 68000 or 16032 
computers, either stand-alone or 
as a task under ran operating 
system. UNIFORTH adheres to 
the FORTH-79 standard, and 
includes a video editor, floating 
point routines, and an assembler. 
We offer a solid, professional 
system with extensive documen- 
tation and option packages. 
Prices: $60 (basic) to $300 
(multi-user). 


Requires 8” floppies. 


Unified Software Systems 
P.O. Box 2644 

New Carrollton, Md 20784 
(301) 552-1295 


Circle 427 on Inquiry card. 


Ө 


DISKETTES 


BASF Diskettes at compe- 
titive price. Call TOLL FREE 
(800) 235-4137 for prices and 
information. Visa and Master 
Card accepted. 


“PACIFIC 
EXCHANGES 
14%? Foothill Blvd 
San Luis Obispo CA 
93401 (ln Cal call 
(805) 54.3. 10.37 | 


Circle 319 on inquiry card. 


LOOK TO THE FUTURE... 


EPROM -32 


The only EPROM programmer you need! 


* ІЕЕЕ-696 (S-100) EPROM programmer for single supply 
(+5V) EPROMS. 

* Programs current 1K through 16K {byte} EPROMs plus future 
32K EPROMs. 

* EPROM can be verified through a part or located in memory 
Space for verification and use. 

„ Personality Modules adapt board to different EPROM types: 
PM-1— 29508, 2758 РМ-3— 2732, 2732A PM-6—68754 

2516, 2716 PM-4—2564 РМ-7— 2528 

РМ-2— 2532 PM-5—2764 РМ-8--27128 

* Single zero-insertion-pressure socket accommodates both 24- 
ріп and 28-ріп EPROM packages. _ 

* On-board 0С-10-0С converter with adjustable regulator for pro- 
gramming voltage. 

* (oubie-sided PC board with solder masks, silkscreen and 
E plated coma ct fingers. 

* 8080/280 control software includes commands tor program- 
ming, verification, disk 1/0 and editing. 

“ Comprehensive user's manual contains source listing of com 
trol software. 


(assembled & tested) 
Corporation риа peg pen Dena 
топ and two Persana Odues 
Memphis, TN 38117 80—29), Altima Modules 57% 
; on tware ONG inch Singledensi- 
(901)-755-0619 ty CP/M-compatible diskette —$9.95. 


MasterCard & Visa TN residents add 6% sales tax. 


MicroDynamics 


Circle 281 on Inquiry card. 


STATISTICAL 
SOFTWARE 


ELF—Stepwise regression, factor 
analysis, correlation coefficients, Cross- 


| tabs, simple statistics, t-tests, ANOVA, 


stepwise discriminant analysis, all BASIC 
transformations and more. $200.00. 


TWG/ARIMA—Box-Jenkins for 


| seasonal and non-seasonal models. 
| $300.00. 


EASI/ARIMA—Automatic Box-Jenkins 
program for stock and commodity traders. 
$300.00 


Al are for the Apple 11* with 48K of 


| memory, Appiesoft* and DOS 3.3. 


Visa and MasterCard accepted. 
Call or write: 


“Же Wincheadan 

3907 Lakota Road 
P.O. Box 10114 
Alexandria, VA 22310 
(703) 960-2587 


* Trademarks of Apple Computer, Inc. 


Circle 447 on Inquiry card. 


DATA IMPACT PRODUCTS 
SETS THE NEW INDUSTRY STANDARD 


A HIGH QUALITY PRINTER FOR ONLY 5399. 
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THE NEW D-92 DUAL MODE MODULAR PRINTER 


WE DARE YOU TO 
COMPARE! 

But don’t just look at the 
price, consider the features, 
reliability and flexibility of the 
D-92 dual mode modular printer. 
FEATURES 
: 7X9 Font For Data Processing 

printing 
. 11x9 Font For Crisp Clear 
Business Letters 
“100 CPS Bidirectional Printing 
· Short Line Seeking Logic 
· 800 Character Buffer Sizes 
- Six Different Character Sizes 
10096 Duty Cycle 
- Parallel Interface 


RELIABILITY 
All Data Impact Products . 
printers are built with superior 
materials right here in the 
United States. Each unit is 
inspected, tested and burned in 
at the factory to insure superior 
quality. 
Other measures of reliability 
· 100 Million Character User- 
Replaceable Printhead 
- 5 Million Character Ribbon 
Cartridge 
- Easy Access and Serviceable 
Single Circuit Board 
- Full Factory Warranty On 
Parts and Labor 


FLEXIBILITY 
The D-92 was built with your 
future in mind. The highly 
modular design provides several 
upgradeable options such as: 
- Adjustable Tractor Feed 
- Dot Addressable Graphics 
: 2K Buffer 
: K-ON/X-OFF 
· К5282 Serial Interface 
- 9600 Baud 
· Single Sheet Feeder 
Naturally, Data Impact 
Products printers will interface 
with all popular computers 
whether it is IBM, Osborne, 
TRS, Apple, Atari, etc. 


SPECIAL PROMOTION FOR APPLE USERS 
INTERFACE CARD AND CABLE ONLY $75.00 WITH PRINTER PURCHASE 


1-800-527-1525 


Circle 145 on inquiry card. 


DATA IMPACT PRODUCTS, INC. 


745 ATLANTIC AVE., BOSTON, MA 02110 TEL: 617-482-4214 
TELEX: 951047 DIP INC BSN 


LEARN 16 BIT TECHNOLOGY IN EASY LOW.COST STEPS. This 2-boord system features 
(1) on 8088 mother board with a 5-slot exponsion bus that will accept any hardware designed 
for the IBM personal computer and (2) a 64K (expandable to 256K) memory boord that also 
features on IBM compatible RS 232 communications port. All circuits are functionally equivo- 
lent to the IBM except for the cassette ROMS. This means that all programs written in basic 
designed to run in on IBM con be compiled to run in this system and that any disk-operoting 
system that will run on on IBM will work directly in the EXPLORER 88-PC. The system monitor 
ROM included in the Storter’s system features a user-friendly operoting system thot ollows 
easy program generation ond debugging, The commonds include disploy/modify memary.. 
display /modity registers...input/output data to 1/0 ports...block moves...single-step trace 
mode...go/run with optionol breakpoint and register reports...cossette lood/sove with file 
labels ...plus o complete system test program thot tests and reports condition of ROM, RAM, 
cossette interfoce, timer, DMA controller, interrupt controller, and the communicotions port. 
These test progroms not only ollow easy debugging of softwore but they serve os hordwore 
ond software learning tools. 


The EXPLORER 88-PC STARTER'S KIT includes a mother boord, memory/ VO board, oll com- 
ponents needed, sockets for ICs used, one 62-pin bus connector and complete assembly/tes! 
instructions, All you need is о soldering iran, solder, о + 5 volt (9 3amps & -5 & + /. 12 volt 
(8.5 amp power supply, and a standord RS 232 terminal (Netronics hos 2 low-cost ones to 
choose from). 

Explorer 88-PC Storter's Kit ...$399.95 + 10.00 p&i (wired & tested. odd 100.00). 

LJExtro 62-pin connectors @ 4.25 eo. 1.00 p&i. 

If you do not own о terminal you гпоу want to consider using our ІВМ compotible kevboord 
(see photo) in conjunction with on IBM compotible color grophics board This cambinotion. 
olthough not necessory at the introductory level, may be desiroble if you plon to expand the 
EXPLORER 88-PC to be fully ІВМ compotible. These items require additionol power ond ore 
only avoiloble wired ond tested os follows: 

Г) IBM compotible keyboord...$299.95 + 10.00 pai 


NETRONICS NEW 16 BIT EXPLORER 88-PC ... $399.95 


IBM COMPATIBLE 


The EXPLORER 88-РС con be expanded ot any pace you decide. Invest and leorn о! a poce 
that is comfortable for you, Netronics is dedicated to supplying the finest hordwore and soft- 
ware to make this а meaningful learning experience. Hord disks. built-in modem board. 
eprom burner. print buffer system plus more will be ovoiloble shortly. The following items 
are avoilable now: 

Deluxe heavy-duty steel cabinet that houses either two 5%” floppies or o 5%" hard disk 
with one floppy. This cabinet feotures abrush-finishfrant ponel and o wood-grained sleeve 
that gives the unit a real professional look. 

EXPLORER 88-PC Cobinet...$199.95 + 18.00 pi, 
A heavy-duty open frame power supply with fon that con be used in your own cabinet or 
instolled into the Netronic cabinet is available os follows: 
lOamppower supply for system + 2 floppies...$149.95 + 8.00 p&i. 
Asobove + extra power for 1 hard disk ...$169.95 + 8. 00 p&i. 
IBM compatible disk controller board. Controls four 5*4" floppy drives (w-2 drive coble) 

ГІ Availoble wired and tested only...$250,00 + 8.00 p&i. 

! | The monitors ond BIOS source listings ore avoilable on either disk or hard copy ot $35.00. 
Pleose specify formot and system required. 

ИЧТЕ 8086 8088 user monuol...515.00 + 1.50 p&i. 

THE 8086 BOOK by RECTOR & ALEX...$16.00 + 1.50 p&i. 

Special ІВМ compatible system: with keyboard, color graphics board, floppy disk control- 
ler, 64K RAM. cobinet. stondord power supply ond o single 5%” floppy drive...51899.95 + 


516 


“J IBM compotible color boord,..$299.95 + 10.00 рё! 


JAdditionol ROM required, ..$35.00 


[1i 45 
Learn computing from the ground up. Start with the 
Explorer/85 Level ‘A’ kit which includes an expand- 
able mother board. The Kit Includes the 8085 CPU, 
2K Monitor program used to enter, test, run and save 
programs plus the parts to allow you to start pro- 
gramming. Just add a power supply and terminal or 
hex keyboard. {i LEVEL A Terminal version or 
C Hex Keypad 
129.95 + 3.00 p&i. 
ГІ Level ‘B’ 49.95 + 2.00 
+ two 100 pin connectors 
@4 85 ea. and have a pow- 
егуші» 100 computer. Add 
O Level "С° 39.95 + 2.00 ^ 
p&i + five 100 pin connectors la increase 5100 
slots to 6. Add memory using the JAWS 16-64K S-100 
board or add Û! Level 'D' 4K to main board 49.95 
+ 2.00 p&i. [ Level 'E' 5.95 + 1.50 p&i adds de- 
coding for BK of 2716 eproms. Need a power supply? 


Use the 5 amp АР-1 а! 39.95 + 2.00 p&i. Select 

one of our low-cost terminals or use the Нех key- 

„рай widisplay а! 69.95 + 2.00 p&i. Oeluxe 
system cabinet 49.95 -+ 
3.00 p&i. Optional tan 
16.50. Now add Micro- 
soft 8K basic & a powerful 
Text  editor/assembler 
in ROMS, just 99.95 ea. Add 

| 8" floppy 499.95 + 12.00 p&i. Floppy con- 

troller board 199.95 + 2.00 p&i. Floppy cabinets 

| & power supply 69.95 + 3.00 p&i, Two drive 


cable 29.95 + 1.50 p&i. Hard disk also available 
(see insert.) 
ORDER A SPECIAL-PRICE 
EXPLORER/85 PAK 

Beginner Pak (Save 528.80). You ge! Level 
A (Terminal Version) with Monitor Source Listing 
(S25 value) AP-1 5-amp power supply. Intel 8085 
Users Manual...(Reg. $199.95) SPECIAL $169.95 
plus $4 p&i, 

Experimenter Pak (Save $53.40) - You get 
Level A (Hex Keypad/Display Version) with Hex Key- 
pad/Qisplay. Intet 8085 User Manual. Level A Hex 
Monitor Source Listing and AP-1 5-amp. power sup- 
ply...(Reg. $279.95) SPECIAL $219.95 plus 56 p&i. 

Special Microsoft BASIC Pak (Save $103.) 
< You get Levels A (Terminal Version). 8.0. (4k RAM) 
E. 8k Microsoft in ROM. Intel 8085 User Manuai.Level 
A Monitor Source Listing and AP-1 5-amp. power 
supply...(Reg. $439.70) SPECIAL $329.95 pius 57 
p&i. Add a Rom-Version Text Editor/Assembler 
(Requires Levels B and 0 or S100 Memory)... 
599.95 plus 52 p&i. 
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Starter 8" Disk System . Includes Level A, B 
floppy disk controller, one CDC 8” disk-drive, two- 
drive cable, two S100 connectors; just add your own 


power supplies, cabinets and hardware... (Вед. 
$1065.00) SPECIAL $999.95 plus 513 p&i... 32k 
Starter System. $1045.95 plus 513 p&i. 48k 
Starter System. $1095.95 plus $13 p&i. 64k 


StarterSystem. $1145.95 plus 513 p&i. 

' Add to any of above Explorer steel cabinet. AP-1 
five amp. power supply. Level C with two $100 con- 
nectors, disk drive cabinet and power supply, two 
sub-D connectors for connecting your printer and 
terminal..(Reg. $225..95) SPECIAL $199.95 plus 
513 p&i. 
^ Complete 64K System. Wired & Tested... 
$1650.00 $26 


— 


BOARDS 


JAWS MEMORY BOARD. Features the INTEL 


B202 for invisible refresh. Designed to be used with 
8080, 8085 а! 280 CPU's. Works in all well de- 
signed 5-100 computers, 10 day refund (or exchange 
wired unit for a Kit) on wired unils. 
16K Kit 149.95* 16K wired 179.95* 
32K Kit 199.95* 32K wired 239.95" 
ABK Kit249.95* 4BK wired 299.95* 
64K Kit 299.95* _ 64K wired 359.95* 
*Add $2.00 p&i to al! above. 
4 DRIVE 8" FLOPPY CONTROLLER BOARD 
Single density (single or double sided) controller 
using the WO 1771. includes two serial ports. Plugs 
into any S-100 computer. 
8K 2716 EPROM BOARD. | addressable on 
8K page boundaries complete with sockets 69.95 
+ 2.00 påi. 
5-100 ELECTRIC MOUTH. Give your computer the 
power of speech. Uses National's OIGITALKER 
С! with 143 words 99.95 + 2.00 ра, second 
word set 39.95 + 1.00 p&i. Board accepts up to 
4 word sets or your own Custom word rom chips. 


UNIVERSAL SPEECH 
SYNTHESIZER 


25.00 p & i. 


IBM РС is o registered trademork of IBM Corporation 


Use 90 preprogrammed words or generate your own 
words using phonems. Perfect for any project that 
needs speech or for speech development system. 
Connects to any RS 232 seria! or B bit parrallel nort 
or can be used in a stand alone mode. Speak. 
easy (board only) 159.95 + 3.00 рё. Cabinet 
and power transformer 25.00 + 2.00 p&i. 
TRS 80 ELECTRIC MOUTH. Plugs into the expan- 
sion slat on the TAS 80 models 1 or 3 (specify type) 
| with 143 word set 119.95 + 3.00 p&i. Includes 
separate power supply, second word set 39.95 
+ 1,00 p&i, same specs as 5-100 model. 
APPLE ELECTRIC MOUTH. Same as above ex- 
cept this board plugs into any o! the Apple expan- 
sion slots with 143 word set 99.95 + 3.00 p&i. 
second word se! 39.95 + 1.00 p&i. Accepts 3 
word sets or custom word ROMs. 


TERMINALS & VIDEO 


FASTERM М 199.95 
+ 3.00 p&i. Oisplay for- 
mat: 64 or 32 char/16 
lines...96 ASCII characters 
(u/l case)...8 baud rates, 
150 to 19,200...line out- + 
put: RS 232-С or 20 ma 
loop...video output: 1V P/P E 
„cursor modes: home = 
& clear screen, erase to ead of lina, erase cursor 
line, cursor up and down, auto carriage return/line 
feed at ends of tine and auto scrolling...reverse video 
..Dlinking cursor..parity: off, even, or odd...stop 
bits: 1, 1.5, 2...data bits per character: 5, 6, 7 or B... 
printer output: prints all incoming data... 1k on-board 
RAM...2k on-board ROM...complete with power sup- 
ply, cabinet & 56-key ASCII encoded keyboard. 
Optional graphics mode: includes 34 Greek & 
math plus 30 special graphic characters: 19.95 
prepaid. 
| FASTERM VIDEO BOARD: 99.95 + 3.00 pai. 
SMARTERM 80 299.95 + 3.00 p&i. Display 
format: specify either 80 by 24 or 40 by 16...128 
ASCII characters (u&l саѕе)...8 baud rates: 110 to 
19,200...tine output: RS232/C or 20 ma current 
loop...video output: 1¥  P/P..editing features: 
insert/deiete line, insert/delete character, for- 
ward/back tab..line or page transmit...page print 
function...cursor positioning: up, down, right, left, 


plus absolute cursor positioning with read back... 
visual attributes: underline, blink, reverse video, half 
intensity & blank...graphics: 12,000 pixel resolution 


black plus line graphics...on-screen parity indicator... 


parity: off, even or odd...stop bits: 110 baud 2, all 
others 1 ..ргіпіег output...60 or 50 Hz vertical re- 


fresh...blinking block cursor...2k on-board RAM... 
ASCli encoded keyboard: 56 keys, 128 characters.. 
4k on-board ROM...complete with power supply 
& cabinet. 
SMARTER, VIOEO BOARO: 199.95 + 3.00 p&i 
ZENITH VIDEO MONITOR (green phosphor): 149.95 


+ 6.00 p&i ВЕ MOOULATOR (kit only): 8.95 + 
1.00 p&i 3-ft. cable with OB 25 connectors 
14.95 + 2.00 p&i 


HARDDISK | 

Add up to tour 6 or 12 megabyte hard disks to your 

5-100 system. Automatically installs itset to any 

standard CPM 2.2 BIOS. 6 megabytes 2495.00 + 

15.00 p&i., 12 megabytes 2995.00 + 15.00 p&i. 
Disk to test your system compatibility 5.00. 


SOFTWARE 
We are distributors for all Systems Plus & Micro- 
pro software. Call for prices. CP/M 2.2 150.00 
Microsoft disk basic 325.00. Special Business 
Pac includes CP/M, BASIC, GL, AR, AP & Payroll 
639.95 (save 625.00). 


CLIP AND MAIL ENTIRE AD 
*p&i stonds for "postoge & insuronce." For 
Conodian orders, double this amount 
CP M isoreg trademark of Digital Reseorch 


TO ORDER са! Toll Free 
800-243-7428 


To order from Connecticut or for technical 
assistance call (203} 354-9375. Conn. 
residents add sales tex. 
| | VISA | | MASTERCARD (Bonk No am 
Acct. No. 


Exp. Dote 
SEND ME THE ITEMS CHECKED IN AD 


Signature 


RN NETRONICS R&DLTD. 
333 Litchfield Road, 
New Milford, CT 06776 


.—-—-— mA Accessories 


ADD ON DISK DRIVE for IBM PC- Tandon 
Single sided or double sided, double derisity disk drives for 
IBM PC, these are exactly the same disk drives used by IBM 
at hall the price 
MSM-551001 7М100-1 single sided $219.95 
MSM-551002 ТМ700-2 double sided $294.95 


SERIAL 1/O for IBM PC - Profit Systems 


Two asynchronous serial RS-232C 1/0 ports, realtime clock- 
calender, includes soltware 
ІОІ-8100А Card with 1 port 
ІОІ-8101А Card with 2 ports 


$159.95 
$199.95 


SERIAL/PARALLEL for IBM PC - Profit Sys 

Two asynchronous serial RS-232C 1/О ports, one parallel 
printer ГО port, real time clock-calender, includes software 
101-8110А 1 serial & 1 parallel $199.95 
IOI-8111A 2 serial & 1 parallel $229.95 


EXTENDER CARD for IBM PC - Profit System 


All bus signals extended, signal names silk screened on top 
of board, gold-plated card edge, low noise 


TSX-300A /8М PC extender $45.00 


PROTOTYPING CARD for PC -Profit Systems 
Highly versatile wire-wrap or solder prototyping board for 
your ІВМ PC, large bread board area, power and ground 
planes to reduce noise, all holes are plated through, card is 
solder masked on both sides, all signals names are silk 
screened on both sides 


TSX-310A $59.95 


idan Monitors 


HI-RES 12" GREEN SCREEN - Zenith 
15 MHz bandwith 700 lines/inch, P31 green phosphor, 
switchable 40 or 80 columns, small, light-weight & portable. 
VDM-201201 List price $189.95 $115.95 


HI-RES GREEN MONITORS - NEC 
20 MHz bandwidth, P31 phosphor ultra-high resolution 
video monitor, high quality, extremely reliable. 


VDM-651200 Deluxe 12" $199.95 
VDM-651260 Economy 12" $149.95 
VDM-65092 Deluxe 9" $179.95 


12" COLOR MONITORS - Taxan 


18MHzhighresolution RGB color monitors fully compatible 
with Apple Н and IBM PC, unlimited colors available. 


VDC-821210 RGBvision І, 380 lines $389.95 
VCD-821230  RGBvision ІНІ, 630 іп s- $689.95 
VDA-821200 RGB card lor Apple 11 $99.95 
COLOR MONITORS - Amdek 
Reasonably priced color video monitors. 
VDC-80130 13" Color ! $379.95 
VDC-801320 13" Color li $894.95 
ІОУ-2300А DVM board for Ар; $199.95 


AMBER or GREEN MONITORS - USI 


High resolution 18 MHz compact video monitors. 


VDM-751210 12" Amber phosphor $139.95 
VDM-751220 12" Green phosphor $129.95 
VDM-750910 9° Amber phosphor $129.95 
VDM-750920 9" Green phosphor $ 99.95 
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SUPERQUAD - Adv. Micro Digital 

Single board, standard size S-100 computer system, 4 MHz 
2-80А. single or double density disk controller for 5Y," or 8” 
drives. 64K RAM, extended addressing, up to 4K ol EPROM, 
2 serial & 2 parallel I/O ports. real time interrupt clock, CP/M 
compatible. 

CPC-30800A A & T 
10X-4232A Serial VO adapiar 


$724.95 
$2995 
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Disk Sub-Systems - Jade 
Handsome metal cabinet with proportionally balanced air 
flow system, rugged dual drive power supply, power cable 
kit, power switch, line cord, fuse holder, cooling lan, never- 
mar rubber feet, all necessary hardware to mount 2-8" disk 
drives, power supply, and fan, does not include signal cable. 


Dua! 8" Sub-Assembly Cabinet 


END-000420 Bare cabinet $49.95 
END-000421 Cabinet kit $199.95 
END-000431 A & T $249.95 


8" Sub-Systems - Single Sided, Double Density 


END-000423 Kit w/2 FD100-8Ds $650.00 
END-000424 A & T w/2 FD100- $695.00 
END-000433 Kit w/2 SA-801Rs $999.95 
END-000434 A & T w/2 SA-801 11195.00 
8" Sub-Systems - Double 5 silty 
END-000426 Kit w/2 DT-&s $1224.95 
END-000427 A & T w/2 DT-8s $1424.95 
END-000436 Kit w/2 SA-851R. $1274.95 
END-000437 A & T w/2 SA-851Rs $1474.95 


an @itwlina ©! ib-S vstems 


Dual Slimline Sub-Systems - Jade 
Handsome vertical cabinet with scratch resistant baked 
enamel finish, proportionally balanced air (lowsystem, quiet 
cooling lan, rugged dual drive power supply, power cables, 
power switch, line cord, fuse holder, cooling lan, all 
necessary hardware to mount 2-8" slimline disk drives, does 
not include signal cable. 


Dua! 8" Siimiine Cabinet 


END-000820 Bare cabinet . $59.9 
END-000822 A & T w/o drives $179.9 
Dual 8" Slimline Sub-Systems 
END-000823 Kit w/2 7М848-1 $919.95 
END-000824 А & Т w/2 ТЫӨ48-) $949.9. 
END-000833 Kit w/2 TMB48-2 1149.9 
END-000834 A % T w/2 TM84& 61179,9 


51/," Disk Drives 
eh э 


Tandon TM100-1 single-sided double-density 48 TPI 
MSM-551001 $219.95 ea 2 for $199.95 e: 


Shugart SA400L single-sided double-density 40 track 
MSM-104000 $234.95 ea 2 for $224.95 ei 


Shugart SA455 half-size double-sided 48 TPI 
MSM-104550 $349.95 ea 2 for $329.95 ea 


Shugart SA465 — hall-size doule-sided 96 TPI 
MSM-104650 $399.95 ea 2 for $379.95 ea 


Tandon TM sided double-density 48 TPI 
MSM-551002 $294.95 ea 2 for $269.95 ea 


Shugart SA450 double-sided double-density 35 track 
MSM-104500 $349.95 ea 2 for $329.95 ea 


Tandon TM100-3 single-sided double-density 96 TPI 
MSM-551003 $294.95 ea 2 for $269.95 ea 


Tandon TM100-4 double-sided double-density 96 ТР! 


MSM-551004 $394.95 ва 2 for $374.95 ea 
MPI B-51 single-sided double-density 40 track 
MSM-155100 $234.95 ва 2 for $224.95 ea 
МРІВ-52 uble-density 40 track 
MSM-155200 $344.95 ea 2 for $334.95 ea 


5'4" Cabinets with Power Supply 
END-000216 Single cab w/power supply 
END-000226 Dual cab w/power supply 


$69.95 
$94.95 
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РВ-1 - SSM Microcomputer 
2708, 2716 EPROM board wilh on-board programmer. 
MEM-99510K Kit with manual $154.95 
МЕМ-99510А А & T with тат $219.95 


PROM-100 - SD Systems 
2708, 2716, 2732 EPROM programmer with soltware. 
MEM-99520K Kit with software $189.95 
MEM-99520A А & T with softwa $249.95 
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STARMICRONICS GEMENI 

High speed dot matrix printers with all the features of the 
higher-priced best-selling machines for a lot less money!!! 
100 CPS, 9 x 9 dot matrix with true lower case descenders, 
iigh-resolution bit image and block graphics, superscript & 
subscript, underlining, backspacing, double strike and 
2mphasized print modes, proportional space font, friction 
'eed, tractor feed , and roll paper. 5, 6, 8, 10, 12. & 17 pitch. 
»rogramable line spacing, FREE 2.3K buffer. Epson pin and 
aug compatible, user replaceable print head, extended 6 
month factory warranty. 


>ҢМ-66010 10" wide carriage $399.95 
?RM-66015 15" wide carriage $529.95 
PRA-66200 Serial interlace card $69.95 


NEW OKIDATA 92 & 93!! 


Microline 82A 80/132 column, 120 CPS, 9 x 9 dot matrix. 
friction feed, pin feed, adjustable tractor feed (optional), 
handles 4 part forms up to 9.5" wide, rear & bottom feed, 
paper tear bar, 100% duty cycle/200,000,000 character print 
head, bi-directional/logic seeking, both serial & parallel 
interfaces Included, front panel switch & program control of 
10 different form lengths, uses inexpensive spool type 
ribbons, double width & condensed characlers, true lower 
case descenders & graphics 

?RM-43082 with FREE tractor CALL 


licroline 83A 132/232 column, 120 CPS, forms up to 15" 
ide, removable tractor, plus all the features ol the 82A. 
RM-43083 with FREE tractor CALL 


Microline 84 132/232 column, Hi-speed 200 CPS, tull dot 
graphics built in, plus all the features ol the 83A. 


DRM-43084 Centronics parallel CALL 
RM-43085 Serial with 2K buller CALL 
OP-2100A Apple card and cable $69.95 
'RA-27087 TRS-80 cable $24.95 

PRA-43081 2K hi speed serial card 1149.95 

РНА-43082 Hi-res graphics ROMs I $49.95 

PRA-43083 Hi-graphics ROMs B3A $49.95 

PRA-43088 Tractor option for 82A $49.95 


Erasers 
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ULTRA-VIOLET EPROM ERASERS 


Inexpensive erasers for indusiry or home. 


XME-3100A Spectronics w/o timer $69.50 
XME-3101A Spectronics with timer $94.50 
XME-3200A Economy model $49.95 
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ETTER QUALITY PRINTER - COMREX 


Uses standard daisy wheels and ribbon cartridges, 16 CPS 
bi-directional printing, semi-automatic paper loader (single 
sheet or fan fold}, 10/12/15 pitch. up to 16" paper, built-in 
noise suppression cover. 


PRD-11001 Centronics parallel $899.95 
PRNH-11002 RS-232C serial model $969.95 
PRA-11000 Tractor Option $119.95 


STARWRITER F-10 - C. Itoh 


New 40 CPS daisy wheel printer with full 15" carriage, uses 
standard Diablo print wheels and ribbons, both parallel and 
serial interfaces included. 


PRD-22010 Starwriter F-10 $1495.95 
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ISO-BUS - Jade 
Silent, simple, and on sale - a better motherboard 
6 Slot (5!4" x 854") 


MBS-061B Bare board $22.95 
MBS-061K Kit $39.95 
MBS-061A A & T $69.95 
MBS-121B Bare Б $34.95 
MBS-121K Kit $69.95 
MBS-121A A & T $109.95 
MBS-181B Bare i $54.95 


MBS-181K КИ. $99.95 
MRS-181A A & 149.95 
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Computer Products 


Place Orders Toll Free 


inside California Continental U.S. 


800-262-1710 800-421-5500 


Computer Products 
Circle 474 on inquiry card. 


ACCESSORIES 


APPLE DISK DRIVE - Apple Compatible 


Totally Apple compatible, 143,360 bytes per drive on DOS 
1.3, full one year factory warranty, half-track capability 
"eads all Apple software, plugs right into Apple controller as 
second drive, DOS 3.3, 3.2.1, Pascal, & CP/M compatible. 
MSM-123200 Aod-on Apple Drive $269.95 
MSM-123100 Controller $99.95 


16K RAM CARD - tor Apple II 
:xpand your Apple ilto 64K, use as language card, full 1 year 
varranty. Why spend $175.00 ? 


MEX-16700A Save over $115.00 $59.95 


Z-CARD for Apple II - A.L.S. 
Two computers in опе, 2-80 & 6502, more than doubles the 
»ower and potential of your Apple, includes 2-80 CPU card 
CP/M 2.2 and complete manual set, Pascal compatible, 
Jtilities are menu-driven, one year warranty. 


CPX-62800A A & T with CP/M 22 $159.95 


SMARTERM II - A.L.S. 
30 column x 24 line video card for Apple Il, addressable 25th 
status line, normal/inverse or high/low video, 128 ASCII 
zharacters, upper and lower case, 7 x 9 dot matrix with true 
descendars, standard Data Media terminal control codes, 
CP/M Pascal & Fortran compatible, 50/60 Hz, 40/80 column 
selection from keyboard. 


ІОУ-2500А ALS Smarterm 1! $169.95 


SERIAL I/O CARD - A.L.S. 
Full feature serial card for modems & printers, baud rates 
from 110 to 19,200, CTC/RTS & X-on/X-olf protocols, auto 
line feed, AS-232C cable interface included. 
101-1000А А & Т “Dispatcher Card" 


CP/M 3.0 CARD for APPLE - A.L.S. 
The most powerful card availability for your Applel. 
3 MHz, Z-80B, additional64K of RAM, CP/M plus 3.0, 100% 
CP/M 2.2 compatibility, C basic, CP/M Graphics, 3005 faster 
than any other CP/M for Apple. One year warranty. 


CPX-62810A A.L.S. CP/M Card <лаа ав 


$129.95 


2 MEGABYTES for Apple Il 
Complete package includes: Two 8" double-density disk 
drives, Vista double-density 8" disk controller, cabinet, 
power supply, & cables, DOS 3.2/3.3, CP/M 2.2, & Pascal 
compatible. 


1 MegaByte Package Kit $1495.00 
1 MegaByte Package A & T $1695.00 
2 MegaByte Package Кї! $1795.00 
2 MegaByte Package A & T $1995.95 


MODEM CARD FOR APPLE - SSM 
Better than Hayesll! Better than Novation!! Direct connect 
ModemCard plugs directly into Apple - no external 
components, auto-dial, auto-answer, Bell 103 compatible, 
full and һа! duplex, touch-tone or pulse dialing generated 
on board, Micromodem 1! software compatible, displays 
modem inlormation on screen, audio monitoring o! phone 
line, no serial-port required, two year factory warranty, FREE 
Source Subsription with purchase of Transend software. 


IOM-2430A ModemCard- $289.95 
SFA-55770010M Transend 1 w/Source $79.95 
SFA-55770010M Transend 2 w/Source $129.95 
SFA-55770030M Transend 3 w/Source $239.95 
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64K STATIC RAM - Jade 
Uses new 2K x 8 static RAMs, fully supports IEEE 696 24 bit 
extended addressing, 200ns RAMs, lower 32K or entire 
board phantomable, 2716 EPROMs may be subbed for 
RAMs, any 2K segment of upper 8K may be disabled, low 
power typically fess than 500ma. 


MEM-99152B Bare board $49.95 
MEM-99152K Kit jess RAM $99.95 
MEM-32152K 32K kit $199.95 
MEM-56152K 56K kit $289.95 
MEM-64152K 64K kit $299.95 
Assembled & Tested add $50.00 


256 RAMDISK - SD Systems 
ExpandoRAM lil expandable from 64K to 256K using64KX1 
RAM chips, compatible with CP/M, MP/M, Oasis, 
& most other 2-80 based systems, functions as ultra-high 
speed disk drive when used with optional RAMDISK 
software. 


MEM-65064A 64K A & T $474.95 
MEM-65128A 128K A & T $574.95 
MEM-65192A 192K A & T $674.95 
MEM-65256A 256K A & T $774.95 
SFC-55009000F RAMDISK sftwr CP/M 2.2 __ $44.95 
SFC-55009000F RAMDISK with EXRAM III $24.95 


64K RAM BOARD - C.C.S. 


IEEE S-100, supports front panels, bank select, fail-safe 
refresh 4MHz, extended addressing, list price $575.00 - less 
than half price!!! 


MFM-R45R5A $199.95 


RODUCT 


BOARDS 


MICROANGELO - Scion 
Uttra-high-resolution 512 x 480, 256color or black & white S- 
100 video board 


ІОУ-1500А A & T $799.95 
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THE BUS PROBE - Jade 


inexpensive S-100 Diagnostic Analyzer 

So your computer is down. And you don’t have an 
oscilloscope. And you don't have a front panel... You're not 
alone - most computers have their occasional bad days. But 
without diagnostic equipment such as an oscilloscope 
(expensive!) or a front panel (expensive!), it can be very 
difficult to pinpoint the problem. Even if you have an 
extender board with a superfast logic probe, you can't see 
more than one signal at a time. You're stuck, right? 

Not anymore; Jade is proud to offer our cost-effective 
solution to the problems mentioned above: THE BUS 
PROBE. 

Whether you're a hobbyist with a cantankerous kluge or a 
field technician with an anxious computer owner breathing 
down your neck, you'll find THE BUS PROBE speeds your 
repair time remarkably. Just plug in THE BUS PROBE and 
you'll be able to see all the IEEE S-100signals in action. THE 
BUS PROBE affows you to see inputs, outputs, memory 
reads and writes, instruction letches, DMA channels 
vectored interrupts, 8 or 16 bit wide data transfers, plus the 
three bus supply voltages. 


TSX-200B Bare board $59.95 
TSX-200K Kit 129.95 
TSX-200A A & T $159.95 
l/O-4 - SSM Microcomputer 

2 serial 1/О ports plus 2 parallel !/O ports. 

101-1010В Bare board w/manual $35.95 
101-1010К Kit with Manual $179.95 
I0I-1010A A & T $249.95 


І/О-5 - SSM Microcomputer 
Two serial & З parallel !/O ports, 110-19.2K Baud 


IOI-1015A A & T $289.95 
INTERFACER 4 - CompuPro 

3 serial, 1 parallel, 1 Centronics parallel. 

(01-1840A A & T $314.95 

I0I-1840C CS С 6414 ак 


PLACE ORDERS TOLL FREE 


Continental U.S. Inside California 


or Customer Service call: 
800-421-5500 800-262-1710 


213-973-7707 
We accept cash, checks, credit cards, or Purchase Orders from qualified firms and institutions. 
Minimum prepaid order $15.00 California residents add 6/,% tax. Export customers outside the US or Canada please 
add 10% to all prices. Prices and avallibility subject to change without notice. Shipping and handling charges 
via UPS Ground 50€/Ib. UPS Air $1.00/Ib. minimum charge $3.00 


For Technical Inquires 


S-100 
roll BOARDS 


SBC-200 - SD Systems 
4 MHz Z-80A CPU with serial & parallel 1/O, 1K RAM, 8K 
ROM space, monitor PROM included. 
CPC-30200A A & T 


THE BIG Z - Jade 
2 or 4 MHz switchable 2-80 CPU board with serial 1/О, 
accomodates 2708, 2716, or 2732 EPROM, baud rates from 
75 to 9600. 


$329.95 


CPU-30201B Bare board w/manual $35.00 
CPU-30201K Kit with Manual $149.95 
CPU-30201A A & T with Manual $199.95 


2810 Z-80 CPU - C.C.S. 
20r4MHz 2-80 CPU with serial !/O port & on board monitor 
PROM, front panel compatible. 


CPU-30400A A & T with PROM $289.95 
CPU-Z - CompuPro 

2/4 MHz Z80A CPU, 24 bit addressing. 

CPU-30500A 2/4 MHz A & T $279.95 

CPU-30500C 3/6 MHz CSC $374.95 


8085/8088 - CompuPro 
Both 8 & 16 bit CPUs, standard 8 bit S-100 bus, upto 8 MHz, 
accesses 16 Megabytes of memory. 
CPU-20510A 6 MHz A& T 
CPU-20510C 6/8 MHz CSC 


DRIVES 


$398.95 
$497.95 


Slemens FDD Jed double-density 


MSF-201120 $274.95ea 2 for $249.95 ea 
Shugart SA810 half-size single-sided double-density 
MSF-108100 $424.95 ea 2 for $394.95 ea 


Shugart SA860 _hail-size double-sided double-density 


MSF-108600 $574.95 ea 2 for $549.95 ea 
Shugart SA801R single-sided double-density 
MSF-10801R $394.95 ea 2 for $389.95 ea 
Shugart SA851R double-sided double-density 
MSF-10851R $55495ea 2 for $529.95 ea 
Tandon TM848-1 single-sided double-den thin-line 
MSF-558481 $379.95 ea 2 for $369.95 ea 
Tandon TM848-2 double-sided double-den thin-line 
MSF-558482 $494.95 ea 2 for $484.95 ea 
Qume DT-8 double-sided double-density 

$524.95 ea 2 for $498.95 ea 


Circle 475 on inquiry card. 


SMART BUY In MODEMS - Signalman 


1200 and/or 300 baud, direct connect, automatic answer or 
orginate selection, auto-answer/auto-dial on deluxe models, 
ІВМ model plugs directly into an ІВМ option slot and does 
not require a serial port (a $300.00 savings!), 9v battery 
allows total portability, full one year warranty. 


ІОМ-5600А 300 baud direct connect $89.95 
ІОМ-5610А 300 baud Deluxe $149.95 
ІОМ-5620А 1200/300 baud Deluxe $369.95 
IOM-5630A 300 baud for ІВМ PC $269.95 
IOM-5640A 300 baud for Ті 99/4 $119.95 
IOM-5650A 300 baud for Osborne $119.95 
ІОМ-5660А 300 baud Atari 850 $99.95 
ІОМ-5670А 300 baud PET/CBM $169.95 


1200 BAUD SMARTMODEM - Hayes 
1200 and 300 baud, all the features of the standard 
Smartmodem plus 1200 baud, 212 compatible, full or half 
duplex. 


ІОМ-5500А Smartmodem 1200 


SMARTMODEM - Hayes 
Sophisticated direct-connect auto-answer/auto-dial 
modem, touch-tone or pulse dialing, RS-232C interlace, 
programmable 


$599.95 


IOM-5400A Smartmodem $224.95 
IOK-1500A Hayes Chronograph $218.95 
IOM-2010A Micromodem 11 w/Te $329.95 
IOM-2012A Terminal program fo - $89.95 
ІОМ-1100А Micromodem 100 5368.95 


1200 BAUD SMART САТ - Novaton 
103/212Smart Cat & 103 Smart Cat, 12008 300baud, built-in 
dialer, auto re-dial if busy, auto answer/disconnect, direct 
connect, LED readout displays mode, analog/digital loop- 
back self tests, usable with multi-line phones. 


ІОМ-5241А 300 baud 103 Smart Са! $229.95 
IOM-5251A 1200 baud 212/103 Smart $549.95 
IOM-5261A 300 baud 103 J-Cat $129.95 


J-CAT™ MODEM - Novation 


1/5 the size of ordinary modems, Bell 103, manual or 
auto-answer, automatic answer/originate, direct conect, 
built-in self-test, two LED's and audio "beeps" provide 
complete status information. 


IOM-5261A Novation $149.95 


$-100 -^Aarrpni LERS 


DISK 1 - CompuPro 
8" or 5'4" DMA disk controller, single or double density, 
single or double sided, 10 MHz. 
IOD-1810A A & T $449.95 
IOD-1810C CSC . $554.95 


VERSAFLOPPY Il - SD Systems 


Double density disk controller for any combination of 5Y," 
and 8" single or double sided, analog phase-locked loop 
data separator, vectored interrupts, CP/M 2.2 & Oasis 
compatible, control/diagnostic soltware PROM included. 

IOD-1160A A & T with PROM $359.95 
SFC-55009047F CP/M 3.0 wit! enan 


2242 DISK CONTROLLER - С.С.5. 
5¥," or 8" double density disk controller with on-board boot 
foader ROM, free CP/M 2.2 & manual set. 
IOD-1300A A & T with CP/M 2.2 


DOUBLE D - Jade 
High reliablity double density disk controller with on-board 
Z-80A, auxiliary printer port, IEEE S-100, can function in 
multi-user interrupt driven bus. 


$399.95 


IOD-1200B Bare board & hdwr man $59.95 
IOD-1200K Kit w/hdwr & sftwr man $299.95 
IOD-1200A A & T w/hdwr & sftwr man $325.95 
SFC-59002001f CP/M 2.2 with Double D $99.95 


Ц 
NEW: ni ti 3.0 


CP/M 3.0 is Digital Research's latest version of the industry 
standard disk operating system. it features many 
performance improvements such as intelligent record 
bulfering, improved directory handling, "HELP" facility, 
time/date stamping of files and many more improvements. 
AND A TREMENDOUS INCREASE IN SPEED ИН, it is fully 
CP/M 2.2 compatible and requires no changes to your 
existing application software. Available only to Versafloppy 


i! owners with SBC-200 CPU's 


SFC-55009057F CP/M 3.0 8" with manuals 
SFC-55009057M 


CP/M 2.2 compatible 

Easily customized 

Easier to learn and use 

High performance file system 

Automatic disk log-in of removable media 

Support for 1 to 16 banks of RAM 

Supports up to 16 drives of 512 Megabytes each 

Up to ten times faster than CP/M 2.2 

Console І/О re-direction 

Easy to use system utilities with HELP facility 
Power batch facility 

Designed for application programmers 

Resident system extensions 

$200.00 
$30.00 


CP/M 3.0 Manual 


ki * 64K Board Set with FREE CP/M3.0__ — 


Computer Products 


THREE BOARD SET — SD Systems 


FREE 
CP/M 3.0 


Save 800,00 


S-100 board set with 4 MHz Z-80A, 64K of RAM 
expandable to 256K, serial and parallel I/O ports, 
double-density disk controller for 5%" and 8" disk 
drives, new and improved CP/M 3.0 manual set, system 
monitor, comrol and diagnostic software. Includes SD 
Systems S BC-200, 64K ExpandoRAM lll, Versalloppy Il, 
and FREE CP/M 3.0 - all boards are assembled & tested. 


$1195.00 


256K Board Set with FREE CP/M 3.0 $1395.00 


LIMITED QUANTITY 


4901 West Rosecrans, Hawthorne, California 90250 


HÀ 


гк FREE x 


Plastic library case supplied with all 
diskettes purchased from California Digital | 
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New Low Price 


Private tabeted tor Catifarnia Ogital by ane ot the most 
respected producers of magnetic media Each diskene 
Ia сейіей double density at 40 tracks. To insure 
extended media life ali diskelte are rae ізі «н 4 4 
rqinfarcedhub. 
Ehch box а! diskettes 16 supplied with a free praxe į 
brary case. 

Sbft sector CAL-501, Ten sector CAL-510 


64K DYNAMIC| 16K STATIC 
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54" DISKETTES 


am 


| | ا 
ITH LIBRARY CASE‏ $ | ! 
:skettes |‏ 
DYNAMIC MEMORY‏ 50 

13 324 100+ 

EAK E if - 4027 4K dynamic 250ns ІСМ-4027250 19g 185 175 

Your “з 4116150п5, 16K ICM-411 6150 1.95 185 1.75 

4115 200ns.16K ІСМ-4116200 17$ 165 150 
SCOTCH 4164 150ns.64K 128 refresh ICM-4164150 695  &50 590 

41256 150ns.256K ICM-31255150 Avalable March83 

MEMO REX STATIC MEMORY 

VERB ATIM 21L02 200ns. 1K static ІСМ-211.02200 148 1.29 115 
аА 21102 450ns 1K static ІСМ- 21:02450 129 115 99 
2112 450ns 2K state ІСМ-23 12450 299 285 2 75 

; : ; 2114300ns TKx 4 ICM-2114300 195 185 17 
Single Side Double Density 4044TMS 450ns 4K x 1 ICM-4054450 349 325 299 

5257 300ns. 4K x | ІСМ-5257300 250 225 199 

Soft Sector 10 Sector 16 Sector 6116 P4 200ns. 2K x 8 ICM-6116200 495 480 465 
6116 P3 150ns. 2K x8 ICM-61 16150 595 575 5.60 

6167/2167 100ns 15K х 1(20ріп) ІСМ.6167100 895 8950 790 

EPROMS 

2708 450ns 1K x8 ICE-2708 495 475 455 
2716 450ns 2K х 8 ICE-2716 495 475 455 
2715TMS450ns Tri-voltage ICE-2716 TFS 7.95 765 7,25 
2732 4501s 4K x8 ІСЕ-2732 495 575 455 
2732350ns 4K х В ICE-2732350 850 800 760 
MH1-16 253245005 4K x8 ICE-2532 1050 990 95% 
MAXELL Р 2764350ns 8K x 8 ICE-2764 00.95 1050 995 
27128 3501. 16K x 8 ІСЕ-27128 Available MarchB83 


45.00 


DYSAN [104/10 | 107/1D 


Double Side Double Density 


Caceres | 7450 | 745-10 | 745-16 [3250 
ташта ser se | м | 


MAXELL | М02.0 | MH2-10D 
| 104/2D | 107/2D 


DYSAN 


` §-100 Gold 
$2.95 


45.00 
49.50 


GOLD Қажы CONNFCTONS ho Type еден 10-24 Wil 
329? Waly si. 60 S140 81,40 
DYSAN 96 0 TD M— | NA | НА |59.50 §-100 .125" centers vach 20+ BES emale 12.25 2.00 1.20 
+ = Imsai solder 250" row — $355 52.30 13 lined 1,50 1,1% 1.20 

Isai wire wr. t Hs иш HAD Ю.М mule 2053 2 КҮ! 
EIGHT INCH DISKETTES Sullins Hi-Hel. . " 1 30 ALS Female 3223 5 9 ite 
Side - Side Double Density Sullins Hi-Hcl. Ww 5.33 42% BAV koad 2A 180 3, e 1.40 

Roper Sing Demum Single Sullins /Айайт ‚110° ч.95 420 DRP male 2,59 235 yz 
s 198” Centers (нта) DR 25S female 3,95 3.13 ЕЛ 
SCOTCH 29.50 SCOTCH 39, 00 23/44 Kim Eyelrt 2.510 „1а DB hood 2/P— 1.38 TE b.di 
-—- ~ fore 36/72 Digital Group S/T 980 5.80 Y oe e x Ks Mes +1 
26/72 Digital t; W/W — 5.60 5.11 IFTS амина 4 ЗЕН, „Мм! 
MEMOREX 4060 (29.50 | MEMOREX 3090 35.00 13/86 тр. nay 1 GRO sr 4.60 6.15 Bt hood SA 2.25 2:08 та 
43/86 Moto, GHU W/W 7.44 6.85 HIND? mal Пай іл» 
DYSAN [2740/1 |3950 |DYSAN | 3740/0 | 57.50 г BN "DC M^ 
on ee оран hood 2/1.60 no т 

crim INTECIGXT ER CIRCUIT S®CHIETS 
Tt; Тив 5 бө 000 Teste Density Law Prufile Wire Wrap CUN HHOABLN 
| „еы 37-30360 T-3 6,74 — 5.7 
SCOTCH 740-32 | 29.50 | SCOTCH | & & Me 

rer tnt TT | MEMORE) 16 pin 480000790 45 IRON CABLE: CONNECTORS 

impios Pdl n MEMOREX | 39.50 | 18 pin "s аз 60 8l шч d 1.85 É 25 
— n F тіріп .26  .34 Ko 8j at 5.0.5 

e ج‎ aoe d 2740220 - 40 bin AS а 160 147 tM disk $.90 5.15 — 90 


Microswitch y ve me „ын. а 


ASCII & - = 
KEYBOARD p Pitti ii - “we г 
ЕГТТІТІТІТІТІІІТ ЖЕТІ 

PITTI Titi Te 


ы - 
Each keyboard «тїй 81 high reliabilily Hall Eflect а 
Oulpuls seven bil parallel ASCII МІС-81505 3 Lbs. 

COWOGTOW WÜN Hoà B oe ым 

e ا چ ا ت ص ت چ‎ e a a QE WITEK 

eae te ee tee? |} |} KEYBOARD 


-— р ер ра да ві Ы eo ж $24.95 


Thus Herten keyboard is the same und used пу Lear Birgar in Мзен гт ШЕР ime 
CAT termingis The keyboard liralums 5B urancoded rratal on metal coat 
lacis ҮНІК.58) Маселе nameng casum with 15 keys e ағалары» for 59 95 
HIK SF Bury both of thor umts lor arry $273 CIO and gave $5 90 HIK. 5815] 


23 уу 


COMPOSITE 
MONITOR 


5159 


Ideal monitor 
forclassroom * 
demonstrations. 4 49 


Eves тү райы a 

peaa a 23 ME алы, 

a yati Ursini. пй kirri Coampged veo gren Gore asian Ey Dat рағызғы compuleng indue 
E E p FE ұлы gra phooéeg daen қуа qv acit 


MOT DAA зац Li Моб ae tun arme шо} fer элү aimed he armia aod grammat 
апе ka stove EJS 00 комоч CAL EMCI] 19 Low 


Hm of eke arcum в [2 ЕЛМИ? Harp i4 par сорбылау Br 


SÜipping: First five pounds $3.00, Each additional 6,50, 

Foreign orders: 10% shipping. Excess will be refunded, 
California residents add b|% sales tax. COD'!a discouraged. 
LE pe 
tá and companies with a “sirning” Dua & Bradstreet, 

i 4” ЛЕГІ на Ellis Ari wing ч 


alifornia Di 


Open accounts extended to state supported educational institutions 


ital 


Post Office Вох 3097 B e Torrance, California 80503 


AS cm Hé P 
ты gee EE 


: EM Қа” 
= Ls 
vui tuer pw |, 
Б d a l 


| j й. 
4 


SHUGART SA851R 
QUME DATA TRACK 8 


495 | 485 


SHUGART 860 THINLINE 569 | 549 


Three Inch Rigid Floppy 


HITACHI-AMDEK | call for pricing 


Five Inch Winchesters 


SEAGATE 506 6 Megabyte 
SEAGATE 512 12 Megabyte 
ТАМПОН 603SE 14 Megabyte 
WESTERN DYNAX removable 


Upon request, all drives are supplied 
with power connectors and manual 


Eight Inch Subsystem 
Two Siemens FDD100-8 disk drives wilh power supoty, 


4" exhaust fan compere wih al necessary power cables. 
Same 35 above but wah 


Shap Sein MSO2801 "1105 | Üben 802 СА17801 1250 
Shwgat 8518 М502851 1450 Qume DTS М50807 1450 


ECLIPSI 


INDUSTRIAL 5-100 MAINFRAM 


Sudabie for Һарај and гий apohcatorg Constructed Hom 304 
Brushed киып zoo! Moduslar 5OC watt Митя power виру респ 
"В 45 at 30 Amos and 2.16 volta ad 4 Ampa Sapebod өліп Swing ТА sint 
Faraday rotor board. Aundary geniched AC rocoptacies. The сарве 100 
Can ba ешын Lablo or rack mounted Provisions bos lvl ginay mounting a Ter 

o Маъсуд disk drea 


The Echpse 100 св Iha pereti manirane eo іні Ero vod Kc! by tha 
(РЧА RET CE EPS 100 50 En 


_ ТОЦ FREE ORDER LINE 


(800 421-5041 
TECHNICAL & CALIFORNIA 
-QOnf 


IA Digital 


FREEDOM 5 


SIEMENS SPECIAL SALE 


FDD100-8 $475 
8 DISK DRIVE California Digital gives you a great price on th. Freedom 50 termina! Includes detachable 


keyboard with 93 keys including 10 function keys. 15 graphic symbols. and DIP-switch «масі 

P , able character set (ог 7 foreign languages. The 12 ınch etchec ^on-glare green phosphor screen 

i i displays 24 rows by 80 characters in 7x9 matrix with true des ^nders Self test and 25m data 

10 Drives 209 e 100 Drives 7175 display row also inch.ded. Switch-setectable baud rates from t 10-19 200 baud, Bi-directional 

auxiltary serial port with baud rates from 110-19.200 baud. Other stand ird features include both 

California Digital has recently participated in the purchase ofseveral thousand Siemens FDD 100-8 flappy disk drives. block and conversion modes Screen attributes do not use display memory. allowing operator 
These units are electronically and physically ватт to that of the Shugart 801 A. Any application that will accept the to display a fult 1920 character : Emulaltes 5 popular CRT te: minals for easy software configura- 


Shugart wiltwork withthe Siemens FDD 100-8. \ | tion. Switch selectable between 115 and 230 volt. We һауе, ever seen a terminal with all these 
All units are new and shipped intactory sealed boxes. Because of the extremelylow price we expect a quick sell out, features lor the incredibly low price of S475. 


SEA-F1008 27 Ibs. Manual and power connectors supplied free upon request. Also available: Two drive subsystem 
supplied in metal enclosure with power supply and exhaust fan. $750.00 CAL-2F 1008. 


PRINTERS | TERMINALS | «тоо 
ECLIPSE 80 TH 
BOARDS į 


29 7 / i 16 BIT MICROPROCESSORS STATIC MEMORY BOARDS 
нг GBT.B687 . Godbnul 8086/8087M.croprocessor Onan 39500 CaLSé4 CarlornraD:grtal Static 63 8/16 bil 
| 687-887 Godoou! 8086 /8085dval B bit (6167? 


microprocessor 35900 C8T-RIB Сором Ram 16 64K memory 8/16 bit 
MATRIX PRINTERS 


SEA.B0BG = Seallle Compiler 16 bil micro two 081.817 бодташ Ram 17 64K memor y 8 ёп 
Star беті: 10 friction & tractor 100 char/sec parallel STR-G10 359.00 тыыр ORE din adit ста "T 239! add ў 
Star Ectipse BOFT Iricin à tractor STR-EBOFT 297.00 GBT.820 God bout Ram 20 32k sialic memory 1К 


: LIB-F50 475.00 LOM-B0B6 Lamas Data Sysiems LighlmgOne tail бо unt! 
Okidata 82A Serial à parallel 9v; paper OKI-824 459.00 Suppose VSL-50 635.00 ! 
Okidala 83A seral å parallo! 15° paper OKI-83A 695.00 бета; VSL-50G 650 00 SINGLE BOARD COMPUTERS Gat R21 Godbout Ват21 126K 8/16 bil static 


Okidata 84A senal & paraliel 15 paper ОКІ-84А 107900 p vSL-330G 9500 WAV.BLT1 — Wavemate Bullet 1 with floppy. 256K ; APRN қ stat 
Okidala 2350 (new) 350 char/sec OKI-2350 1995.00 APX-D80G 68500 hemp lr : 065-216 — Cantera Сатин 2116 16K slate 


п015.100) сараң? 
EpsonMXBOF T with qraphitrax, friction & tractor teed, ЕР5-МХФОҒТ 51900 ا‎ 5 APX-DEOA 685.00 AND.280 К-су iloppy & 64K Y 


EpsonM X100 wrth graphirax. 15" paper ЕРЅ-МХ!00 695 00 ) meals anche меи 642 Ж IEL-FDC! — Teietek FOC! Singleboard NEC7BS DYNAMIC MEMORY BOARDS 

P: Sepa al a "ri Uca ADX SA Tee i Pin TVI.925 795 00 coner 4 Сл-02® Самога Па! 2566 dynamic memory 
падех spee aper - 1279 00 К 

Anadex 9501A obs cnn ADX-9501A 1279 00 анге) TU 55220 8 BIT MICROPROCESSORS SDS.Exd M c іа ыл 

Datasouth 180 mah speed 1800s 15" 081-180 1295 00 Zenith 19 heb 52 compalible 2TH-219 765 00 G9.2 Godbout 280 8 mICPUZ24 Bul extended CCS-20 Саһкуља Compuless 2065 бін dynamic 

east ae eee HORT p ADOS Viewpoint Ai detatchable keyboard ADD-VP1 385.00 CC5-2810 а uier 2 80 miciopiotesso eo eo ili шы > 

не paralet'* : paper ; 495 00 ADDS Мемо! А2. xy cursor ADD-VP2 58500 р ош 

Prownter 8510 seal 95? paper PRO-B5105 639 00 505-58С200 50 Systems SBC-200 2-80 

Prowriter ll 15' paper PRO-2P 750.00 miGroprocessor 

Prnivonx P300 high speed pnnler 300 lines per minute — PTX-P300 4500 00 " HSH 28) ^ Measurement System Z-B0281D INTERFACE BOARDS 

Printrorux P500 ultra high speed 600 Ines per minute PTX-P600 6150 00 ام‎ тестортосеѕ<ог BOS БАП Liisa Breina белше 2 кімді 

Mannesmann Тану 1805 200 char/sec sena! MAN-1805 1650 00 “2 UM „Аяй Таре Electronics 2-80 wilthwo Н5232 "AT neve Ше. > 


E gars 39 oh: Besides. Hh rm 
WORD PROCESSING PRINTERS 2 T€ Я Us tnr еда Piae Зец 4 
МЕС?71055сһаг/зесопа. serial interface NEC-7710 2379 00 i FLOPPY DISK CONTROLLERS (IAN neta totes hoc: FF mal posts ты 
МЕС?730 same as above only parellel interface NEC-?730 2379.00 GBT 05к1 бенки Disk Опе Goubre density NEC. 755 S - ү 
y tnr GRE Fa, борин Jute HE 1 seta [мй mm 
NEC 3510 15' serai NEC-3510 1775.00 E p і MDS 02 Моего DesmnsDrsk Jockeyll with CON TET CET И а Sena d 
| : MOS DJI Morrow Desighs Disk Jot key | singte fan б^ {кл нет IM ad S send ons Кт 
Es ҒАН chat/sec senal Әбен a E s Vu re ГА Ba {аги hee; га ШЇ witht 8 «real lines — e dh 
talher HR 11 daisey whee! -HRI 55, ^ / GAI т a luterlacrr 1Y arnat? Pin MrT agri 
i CCS$-2422 Сапта Coiler 2422 ertt РМ wee Р : 
UU E demas см > ИШ бшшш sated С T шу 
m оопа -1daisy whêc! printer, sera Л. J ТОШ "е allie tna Computer 2 «nnb 2 нане t 
StaiwrterF 10 serial PRO-F!0S 147 5.00 FEST Clot Comparer Фикр [hor th 


AR. Tarbell Есі олс 6 det 
Starwnter F 10 parallel PRO-F ЮР 1475.00 TOES TORRE Dmte Sees Henne 


= CPM OPERATING SYSTEM SPECIAL FUNCTION BOARDS 
APPLE BRAND PRODUCTS GHI-CPM22 боп СРМ 2 2 Iur Dis Que B tat im rmm ПС ауе Мето S I FET 


ofesaliun 1610 ліңнтуен 


GAT-CPMSED боси CPM RG to: Tish Өле tot use fe, h mn eramus Hipi Везет wills 
$ . Apple Plus 48К RAM willr808B 25500 ИЙ P n pat ы 
6 р T i ОПЕ f 1 ILI ELM TI 

ш : | Appt? disk with corlrate: card бВТ.СРМ86 бойын CPM AB Foe operation with a OPT Erin СЫНЫН ЫН A HE 


Арте disk without contralier card 8086 boni шпон изм 


HARD DISK CONTROLLER pn SPOT Gantant Syer drum. КВ ГІНЕ vien att 
XITEN RIT OSK2 иии Disk Iced tisk СОЛОНЕ 5 HE MART Bear A 82 т амына» лайн! 


GIH-DSK3 ^ Gouthoul Disk Hi hari disk controles ШП AR Sedet E WENN NNUS 
XIN-G10 хпеп 10 Meqanyle Gallum hard disk 199500 MOS-WSOS — Miorenw Detagns VWhnchestec Io: fen duction Sms РЕ 
XTN-16K В I 6900 безде S06 чап үст н ^ 
16K ВАМ card їп! Apple WD 180 Wessiuiet Digital WD 1000 tot S- 100: ЗЫ eniti top 


мш IR; FSH eend phet sati ard aeo 
Zenith 2121 Green phosphor 12" 40/80 column switch ZTH-2 121 115 00 RANA SYSTEMS EPROM BOARDS MIERS Малым gia else rim 01% 


ADS ADE fa кеннен нн. Xa prutoyyne юл руп 
BMC 12A green phosphor 15 Miu composit video ВМС-12А B8 00 ADS-PRKQ Ackerman Digit From Easter 100 nere Hanahan sce mere 
BMC IZEN green phosphor 20 Mhz, high resolution BMC-12EN 13900 | RAM Anma RO ton (S ovo ELD e WE voee сен Meme ИЕР A De use 


5 5DS-PHÓ 50 SystersPiom-00 piogrimmet не Т 
HECJBI201 green phosphor 18 Mhz composit video МЕС-.ЈВ1201 169 00 RAN-APL2 Apple add on rive өні созган SSM PBI 55М\ Prom prdtammer vote 2716 мні MACON деви Fan Tideo ле мүлу thom бол 


MEC JB1260green phosphor commercia! grade composit МЕС-1250 12900 DGR-P32 Dig: tal Research TRENON ceu haly FH GE Affer hearts Си es M тіре «filie " 
Motorola 23" open fiame bik/white compost video MÜT-BwW23 159.00 CALIFORNIA COMPUTER SYSTEMS bn yd LMH Califica ТҮКТҮ + 


10500 

Motorola 12" open tramebtk/white regres horz sync & powMDT-8W12 69.00 : 
Conae Soper rane equ ir ааа ала omoes tale mtt 256K DYNAM i C 
(COLOR) 2 

i CCS-7720 Aypte Parallel Intertace 
МЕС JC1201 composit color NEC-JC1201 325 00 
МЕС RGB montar NEC-12020M 875 00 CCS-7314 l2KRomrPram Matte 
BMC 13° Composit video BMC-*400CL 273 00 CCS-7.424 Catendar /Ciock Module 
ВМС 13° AGB color momior BMC-1401AGB 329 00 СС5-7410 Progr aru nale Timet 
AMC rnterlace card lor Apple Il for above AGB BMC-BIRGB 149 00 CCS-78118 Апфилгнс Processor far Apple I ptus 
Comrex/Hitacht 13° AGB high res manilor COM-6600 529 00 ; 
Comrex/Hitachi 13" Composit calor montor COM-6500 395 00 
Amdek color M! apagas video AMD-100 34900 MOUNTAIN COMPUTERS, INC. B 
Amdek color 5) tgh 14% RGB color momtar АМ0-200 739 00 MIN-CPS CPS Myuitunctian Card ( 
Amdek colo #3 саген ria? grade color RGB AMT ^00 475 00 MIN-TCLK Finck 1С. ачай 


| MIN-STLK Supertalker $0200 " 
| DIRECT CONNECT MTN-ROMRI A Rom Writer with Epront socket ө 25b cilobyieso! memory using ФАШ 4үтілжік НАМ 5 
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MTN-ROÜMF Rom Plus with Keybo:hg litter 
MTN-ADDA A*DID«A Converter 


МІ DEMS MTN-8SR .Х-10Сопіга! Card tar BSA system e Qrar one ые ЫП адашы the new 
ы 7 M С dynamic chips. 
a Sale| = E2 ICRO SOFT Ф Ermordtlecilon-trapcapability. 
Universal Data 103LP, line power, answer & orıginate шзеюағ 900 | Матай МИНЕДИ card © Individual 16Kblack canbe relocate dta any 
Universal Data {03LPU, auto answer UDS-103LP 209.00 1 VISTA boundry within a megalyts of RAM. 
Universal баһа 202, 1200 baud, halt duplex anty UDS-202LP 209.09 © 24 biladdressing and phantom mode capability. 
Universal Data 212LP. lull 1200baud duptex, ine power UDS-212LP 450.00 VSA-ABDO Vista B^ contratlercard -- appa "Tr 
Universa Data 212A. 300/1200 baud, auto answer LIDS-212A 595.0C VSA-VI580 Vist! WsianB0 
Hayes Smart Modem 1200, aulo answer. auto dial HYS-212AD 575.0( ۹ à : hoe career geras dium бік parmar rm Dore d geeri pou «eve аты Залға 2565 o нату nd Dura 
Hayes Smarlmodem. 300 baud оту, auto answer auladial HYS-103AD 229.00 MCt-CNTAL MicroSci disk drive controller Batty генм eane can Do petgertd ЧУ any of he пты ket 2 slm port ERADH LED ce STE ем. ‘FARA 
Hayes MiCromodem Il, 103 Appie directconnect HYS-MM2 279.00 FOURTH DIMENSION чаўы! 24 cv LG be aden wth monty тағынуғеғимт 
Hayes Micromodem 100, 5 ‹100. auta answer,auta dial HY S-100 319.00 Pope: қина set trent paret eip күзісеті OMA Фф conbudens аға) WEE OW erp FY Dess Masters 
Hayes Chronograph. mea dale HYS-CHR232 199.00 FON-SPRORY Super Orve-35 track Apple add on rtp an cn. Рыё Exod] ЫА enero ic memory režo ring CAS іст) AAS етс; т Cortes] with 1 гез) 
Мауакоп “J” Cat. direct connect, auto answer NOV-JCAT 119.00 SORRENTO VALLEY ASSOC зере ы clay tes Зуг уым тараз, ad on Ote If ттге cour sten] e Mary eoe 
Novation Cal, peousbe connect NOv-CAT 159.00 t ded а "ENT. Theo tosi mor m eru use dre Masoud Semcnestuctue DP BEDS ALU Controle hg Sext meae 
Novation 9” Cat, direct connectvea handsel notphoneline NOV-DCAT 169.00 3i A-221 vempe клей nager детін р сомнан 1-а a таға CAS екі AAS rrq mirat Fe ad ул ingen The tei uan ty 
Novation SmartCat 103. аша answer, autadial. NOV-SC103 219.00 SVA-222 Thain sated serge ет у cael ome mas mam. —— ар bud * m Jodie ка чачу саке mmn 
Novation SmartCat 103/212. 1200baudautodial NOV-SC212 52900 SVA-223 Kite ан «гем» vales doute emt -— a а= naher TT = pae А 
Peres! 902: 1200 Bas. aot EX] on am 12-2! PEN-212A 5795.00 мі Uwe arn тар Тұра parmi ? 
erga ran Ware ! one conne wr kerin cable. SGL-MK1 88.00 AD VANCED BUSINESS TECH малый RY аг sie they nt — — WC вре aE ДСД аР on Ғы 
з Екееісу дА BOS) ЖА] baud USR-212A 485.00 ABT. ПЖЕРМ 11 erg gad É rem арг upet MPa irme oC PCIe oT optem Ld 25 E 


. TOLL FREE ORDER LINE 
Shipping: Firat five pounda 53,00. Each additional $,50. (800 421-5041 
Foreign orders: 10% порве, Excess will be refunded. | 
hi i b ad ү sales tax. COD's disc i қ | , 
master charge E tee БИШ ЕЗ ر‎ ike COMES MER USE TECHNICAL & CALIFORNIA 


oa M ate and companies with a "strong" Dun & Bradatreet, ( | ( а ще | б 
Warehouse: 15608 Inglewood Blvd. Visitors by appointment 1 = . 
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ium 7400 НЫЧЫ MICROPROCESSOR COMPONENTS [ | Digitalker~ 


Fart Ма. "Pea ш PartNa. **Pins Price | PartNo. “Pins Price | — MICROPROCESSOR CHIPS EX— = UYHAMIC RAMS DT1050 — Applications: Teaching alds, 
SH7400N 14 19 SN7472N M 29 SN7AISGM 16 50 MM. Pm Pale ee M T aleak tomotive, telacommunica- 
SN7401N 14 19 SN7473N М4 .35 | SNT4157N 16 .59 | COO? — 48 CPV үн | 0 J D2 (HMI Mg nan, A چ س س ا‎ 
SN7402N 14 25 | SNTA74N 14 35 | 5М741608 18 68 4 FU из | 0 — M шаба! (290 jg 0 one, tangesge transitions, aie. 
SN7403N м 25 | SN7475N 1G 45 | бнын 16 64 | MMIC АЗ Umer ten бире) 1988 ТШТ M f tel об НЕН Û The D71050 ia a tangara CIGITALKEP Mit encoded with 137 seperate 
SN7404N 14 25 SN7476N % .35 SN74162N 15 .69 Ш сер 34 MPU Сита irr 2 toy | nixa Y 76 39411759] 1-50 and шік words, 2 tones, and 5 211ге lence Әшғаһюеа. Tha 
SN7405N 14 .25 SNTATSN 14 4.95 58741538 16 69 B ASKE 44 MPU-E54 (SUI ' 484 | VEN- [ES TDI !95-8/395 3$ | words and tones have been вып dascrets eddvesers, making it 
SN7406N 14 29 SN74B0N 14 69 SN74164N 14 .69 f WSMANE ӨШ CPUS санг Ri — $4 | SIR — 16 &% Ra {Penh Pap 015495 | розы 1a Dulbub Singhe wordt OF words concalenaled Into рына 
SN7407N 14 28 SN7482N 14 1.19 58741555 16 55 | масни 44 CPU {FYE byiei RAM) 5% мек» " н. [мз ы a 33 |. er avec seminat Tha “voice” шірей of tive 9710401 а higy іт 
SN740BN 14 25 | SN7483N 16 59 | SN74I6GN 16 во | WSN 48 CPU (B4 bytes ААМ) n3 Den в dot Des MA 19 тіңисін mata тоса Female and phildren's voices can be гүмімні:- 
SN7409N 14 25 | SHTABSN 16 59 | SN741G7N 16 279 | MORIS М couv ane Mes "EECONEC E 420008) 2107 39 | 4. The vocabulary Is chosen бо thal It in spplicable 12 many pto- 
SN7410N 14 25 Baan 14 35 SN74170N 16 1.29 180, 780А, 2808. 28000 SERIES US 1$ 35 Mtis ia - н 4 ducis and marhals 
SN74tIN 14 25 N7489N 16 225 5М741728 24 4.95 CU 1 à * Ta | MMAR 16 16 BB Toes) У 69 - 802 $5 Epaech Praletsor Chip, Маны (ары) 
SATAN 14 .35 | SN7490N 14 39 | SN74173N 16 69 | MB, —H Саинт) ты: — VES | uusia 14 15 Mt ion, 1 07-8710 55 сз اسسا بای‎ л mg = emere афет) 
SN7AIN 14 35 | SNTAOIN 14 58 | SN74174N 16 69 | урайт qa (нд cum 1708 | ma М ұлы imo 53 | шшер with p Masher Word ial end a recommended schematic 
SN74MN 14 48 SN7492N 14 39 SNT475N 15 69 [| mne Al бик! 54 | —— —— — — SIATIC RAMS | diagram on rhe application ымын, 
SN7416N 14 25 | STAIN 14 39 | SN74U6N 14 69 | HOHO а Foata |? а Coss ‚© |}! ы ا‎ i4 тм 
тн U4 25 | Знам 14 69 | | SNTAITZIN 14 вә ПЁ} ЕГЕЛГЕН Восава) 1596 | 2101 Е е“ речи 41 071050 Digltalker™ .........934.95 өз. 
SN?420N 14 19 SN7495N 14 49 SN74179N 16 149 з и е-е te се н Mr їй Mkt jiasi P {49 
SN7421N 14 .35 | SW7496N 16 49 | битавон 14 69 | Mina m та Пан ` $$ | eu UB Est зунун! | DT1057 — 
SN7422N 14 45 | SN7497N 15 275 | SN74tBIN 24 1.95 M Co uncsonon-ayre0t-1y aan 38 |41 ТЕРЕГІ iE Expands ihe 071050 vocabulary 
SN7423N 16 .59 | SN74100N 24 1.49 | SN74182N 15 89 A ctc 28 Courter Terme СиО $$ | HH 10 10044 (ана) юно from 137 to over 280 words. Incl 2 НОМ and specs. 
SN7425N 14 .29 | SN74104N 14 89 SN74184N 16 1.95 | Уой ОАТ 81 Dual Arynchrerou ac uam ЕН ЖЕР s pes OE а» DT1057 $24.95 
SN7426N 14 29 | SN74105N 14 89 | SN74t85N 16 1.95 | ны ы лала бани 2706 ү ы, d [Шш im 458 А АДА Ты АЕА ы «7008. 
SN7427N 14 25 | SN74107N M .29 | SN74190N 16 659 p АЦА 2 = 74 меен rry ИЩ КЕЛЕТ (0 20361 3% =A 
SN7430N 14 25 SN74M6N 24 1.49 SN74192N 6 59 | MANO 4: ten гімижіз SMDI] ` ie HI 138 10004 {беу in | 
SN7432N 14 29 50741214 14 39 SN74199N 16 89 | гар M m 1а iH кете кы Ideal to use Гот: [p 
SN7437N 14 25 SN?4122N 14 55 SN74194N 6 69 ЫЛАДЫ ырыс 1" ТҮ B Jin p ags із * Toys, hobby cratts, robots, trains = 
SN7438N 14 29 5М741238 16 49 SN74195N 16 49 : z is ж-қ — dE ШӨ! | ASRS] 4644 H » Burglar alarms = ІН data link 
$N7439N 14 59 SN74125N 14 45 SN74196N 14  .89 mé a ou берин 41 95 | МАШИНА FH хана тст: EMES F « Remote silde projector contro! 
SN7440N 14 19 SN74126N 14 — 45 SN74:7N 14 .89 | fees 4b CAP Hor боргами 54% 1 14 Mab | 200ns} CMOS $ » Consumer remote data links 
SN744:N 16 89 SN74132N 14 49 SN74198N 24 1.19 || heie 40 Sera Loman Cetro at — H T nn сыз ТЕ | + Energy-saving, remotely switched tighting systems 
T “ 
SN7442N 16 45 SN74136N 14  .69 SN74199N 24 1.39 | лем М Comer Ё Раби Dum M Мы орды (SMHS) ДЮ | A complete 6-channel digital encoder and RF transmitter; low power, 
SN7443N 16 98 SN74141N 16 .69 SN74221N 16 1.19 6800/88000 SERIES M 255 | ans | CDS " i 
SN7444N 16 99 SN74142N 15 295 SN74251N 16 79 — ц 4” тісте ест CMDS iE) iE al frequency of 27MHz or 49MHz, a field sirength of 10,0000У meter 
SN7445N 16 69 | SNI4M3N 24 2.95 | SN74276N 20 195 | CEC 4] UPL wr cech and RAM ts |} п Mw [отуш 391 22 meters 8V operation on chip RF osclllator/iransmitter, оп chip 
SN7446N 16 63 SN74144N 24 295 SN74279N 18 79 NIAR 14 Hal RAM iy | nti M Mad — [Menus 16 4.8 regulator. Up to 80MHz carrier frequency operation, 
SN7447N 16  .69 SN74145N 15 .59 | SN74283N 16 149 | POORT 40 елми mer Арі 4%? M 758) еа 90910 : LM1871N RC Encoder/Transmitter Chip ...51.95 
SNT448N 6 .69 | SNIAMIN 16 149 | SN74284N 15 2.95 | MORE H pm e ш тыт menm OP PPP Р ЕТЕТ TE 
: $ 2 MLORXNE  Tà HOF M RUM (AS 4) We IG Hes 1M) 3101 A complete AF recelver/decoder, used at either 27MHz, 49MHz or 
SN7450N 14 .19 SN74148N 16 1,19 58742858 16 295 шо 14 Asyam Мықан 4% M& а! [5OwQ C (3M 
‘ = ! і : 72MHz. it provides 4 independent channels when used with LM1871 
SN745'N 14 19 SN74150N 24 1.19 SN74365N 15 55 | ШЫ Н Syschonees Sariai Data Adam 51 IE Met (Шегу EB |, 2 алас 2 dio) sak amide kv ok: Ci colina 
SN7453N 14 19 SN74151N 16 .59 | SN74366N 16 55 | MCSE  — 14 650054 Din is EPROMS SIAR 0.1 Che ean HON BOE LAT GRIS, аланы; "сн 
ан 14 .19 | SN7a52N 14 58 | SN74367N 16 55 ШО, 1 e ey 2 | нық M Pee {tus} «m | LM1872N АС Receiver/Decoder Chip ...... 
SN7459A 14 .25 54741538 16 .59 58743688 16 .55 B UCN M4 UPS BM (ші!) А "TEES. - L4 Үн Tm 
5874804 14 48 | 58741548 24 125 SN74390N 15 149 | cei 48 (азын месін (табы 
SN7470N 14 29 1 база 15 5% | 58743838 14 1.49 ih бын Роса Сани Come — us Dx aes Matos 5 | 5НХ1505 — 49.890MHz Crystal (LMT871N) . . -$3.95 
(FR 78 Cancel Prag Guman Ira 0# 7 f 41924 жон ЕГІЗ 
741500 14 25 | 7415192 16 78 4 * 
Ин м 2 7415 ETE E К aa TIE ны Ир 100 e 
An u a| EBIE Kpu EE ек ПЫ aed т 19 | а-ы мм ы-і 
' : мос "о CcunDfepfupiri-SuwiLhCysa) 246 | 27590 М 200924 QUO gir e M 'E Т045ІРІ 28 CHOS тына Тағы м 
7455 М 29 | 7455 d B 7415221 16 48 5 
maison м 29 | rus; M 30 [| тию 00 109 B EM D Roa me -a а MA m < ME [ Twsvk 28 StopwatchChip, XTL . 2.0 119.95 
741509 14 23 1741509 w 35 14524. 20 109 ср 2 —-- IB TIOBCPL 40 3% DigitA/D(LCD Drive) ЖЕГІСІ; 
71100 14 — 29 | 7415112 wo 39 74542 14 109 | (ы, а Сиси Generar Dore iH PROMS jÎ товеу/кіе 40 IC, CirrultBoard, spay o...on 34.95 
741504 М .35 714513 14 39 17445243 14 1.09 " 3$ | GUN FROM D C 16330 1] 14 7107CPL 40 3% DigitA/D{LEG Drive} . ,.. ........... 11.95 
741512 14 35 745114 М4 49 74.5244 20 109 HM брзини Сон Sin Owe 145420) 1d HS if Раа РАМТ 5 GDS: 1G TIOTEV/KI 40 IC.Circuit Board. Display Ма ағы 29.95 
TALS 14 39 | 745122 1а 48 7415245 20 149 # mavis H Ross RE 14 nsn 16 7968 — PROMIS (52353 1% 71 16CPL 40 3% Dial A/DLCDDis. NLD .— "695 
TALS м 58| 7415123 w 79 | 74.5247 16 109 f иара м гоман er 48 Serves in 16 Dea морг 16 40 30 HB ofr p 
140515 м — 36 | TASS a 48 | 745248 15 109 | meg 1и Ieke intere гон (j у ш ый PROT Shoes) 595 717 CPL 3% Bayt A/D LED Dis. HLD. 7 MD 
7450 14 2 7415126 14 49 7405249 16 109 ке n" | {= Af tem 4 Най РАЛЫ 15 4EMA v) а 7201105 LowBaltesy Volt Indicator 210109 
741521 14 29 741522 14 59 74,5251 16 59 Mb а аы [ERAI : i лл  PROUDC 1653481 іт 7205!Рб 24 CMDS LED Stop watch/ Timer ned 12.95 
74L$22 14 28 7415133 М 158 74253 15 59 f шың 28 ратам (T4 C821 is МАЙ PROMIS (DMd7SMe 47i | 7205EV/Kit 24 — StopwatchChip. XTL „aen 14,95 
7415268 14 29 7415136 M .39 74.5257 16 59 ырын а Tenn. ыма ЧЫРЫ — 1035 ығай — PROMO C 193401 4%! T206CJPE 16 Tone Generator. ........ 2... 2.4% 
71457 14 29 | 7415185 wa 59 | 74.5258 16 59 0 nes: n Canes. 17 4USARTI ақ 70:438 МОм! 54782858) В |  roosctv/ki- 16  ToneGenerator Chip. XT "hu 7.95 
74,828 14 35 TALS 19 2-59 7418260 14 53 7551 74 fux interop Teng is pea SR DG [UM :" T207AIPD ч DscillatorController . 75 : 5.95 
1450 14 29 | 745151 ш 59 | 745266 14 59 Segs 49 по) Миомер Oi PM) 44 16 ia PAON! 5189 IM БЕСТЕ” EU “-- UU 
м52 м 35 | таза ы 5 | 75273 20 14 | он: 4d fel опсон TE | тты PROM Û Û 163311 4". ENT Wi gee -..- 56 
740533 М 55 7415154 dà — 99 74.5279 5 — 49 f per 19 Мо) imanupi Солна ч Шам PRON 1 5 182513 4" T208IPI 28  SevenDecadeCounter --..- 15,95 
1457 14 35 7415155 I  .69 74LS283 16 69 DATS 40 Fro CRI Cele ne inp o— ТАНГ £9 TOPA B Clock Generator -.. .. 52 CET 3,95 
7453 14 35 7415158  1& 68 74200 м 88 f Def 4 Po kytara mea KFS biha РАШТ $ 122519) 5% 7215ІР6 24 4Fune,CMOSStopwatchCkKT. = gg .... 13.95 
me yo 2 | ТЕЕ EEI- а OE Uc EE WEN С 
vase? 16 75 | 74550 & 6 | 7415252 15 129 || umo; м бы Qvectena Parmar 4 ja mous) IB Û asc 28 Оне Саас 010052485 
74.548 16 275 | МІНІ 19 69 | 17415353 16 129 | ЯН § ba Bi Drecha Recon | sitet ҒЫС |20500) bw тоа ommum о 
741549 14 15 7415162 1% 69 7415265 16 49 008316 н белг | ігі Расин мен 4 0048.4 FMT 5 МТВ P 72160IPI 28 B Digit freq. Counter GG.. ee ee i 19.95 
74155} 14 25 74LS153 I 69 74.5366 16 49 De831 9 сиң Ры is 10740 PROM OC [825150] ә” 721713! 28  4DigtLEDUp/DownCounter C.A ..10.85 
A Hd 2 ТИЕ 10 29 МЕЗ 18 45 десті Parghrai [итин 1074т8 PROM 1 5 4825141] 12 72V7AIPI 28 4 Digit LED Up/DownCounter C.C .. .. ,..... 11.95 
74155 14 29 7415155  1& 1.19 7415368 15 .49 MICROPROCESSOR MANUALS & DATA DORKS М4: FROM DC [82514] = 7224iPL 40 LCD4% Digi! Up Counter DAI SML Tt 10.95 
141573 M 39 7ALSIBB 18 119 74,5373 20 128 c -- m баған ed A —1t. ate ne 7226AML — 40 — Bügit Univ. Counter . ..29.85 
et M H Und -- ae тези 2 Ы M 2050 Ute ч ж кай POS PROM 154825191 71-1 T??6AEV/Kil^ 40 5 Function Counter Chip, XTE - PASS 
70576 de 39 | тиз M 69 74,538 M n deum rmi | ЧЕ ‘DATA ACQUISITION ~ так — AND MORE — 
M. 7415174 "à 58 14153493 14 1.19 : tes СС 0С Convert а S ю 94 * | [30008 1983 INTERSIL Data Book позор)... %995| 
74583 16 65 | 14455 se 59 | 745% 15 149 | 59 Em га Рада Она haac АМ? ушен ap | 630009 1983 INTERSIL Data БНооКпззёр›....$9,95 
7415886 16 58 1415181 14 249 745670 16 149 B уры uu WE" 18 TAR ia Corese IDACDMOLEN) 2 48 
1458514 39 7415190 fé 489 81545 20 149 1% 0 د‎ uue bon (ede it POID^ALseveder|DACDBOSLCN) — 795 
ай 14 5 ) тізе з 209! 811597 20 145 Eo Ку) ASAP Ft АО Гете |11581 149 
JS 14 35 xni 1i Lay баа ма bm! . 7% ТА LDA A Санни 18 С Шын) 489 =. ae 
74502 б E TAS PRO MS" TA) ы ге 005610 =! Мүса (мада |424 pe 1 11. 30K laud Шап [TAT BON n ғыш: 2@ cist HO pur BHD CR Gate Array (Ны Dulput) в 
74S03 м 35 Тап ы 2% Pe " 15 тілек » Punt (emos i SS Ru Ae атте. + 
— | "n4 Т7 
КЕҢЕШИ НА =» CONNECTORS «em E HET ЕИ: 
74808 М 45 ати M s асы 14 119 i | PALING М ни Fingal ANEN: inert Gate kiray (Lew Delp} — 595 
: ы м A 74574 8 iM ш | "Ten as PALI à 78 Файлы AKD-OR Lii GE Arty [kom адий] 355 
14509 14 2.9 TU Hn 1M ыы ч > UB25 0 Subminialure [meets А5232} Solder Eyelet Wire Wrap Edge Card кийз р Оосш18 rer AMO QR deer Gain дагар (| ner лр; 0 95 
74510 14 35 мим 8 т ІЗІ 14 185 орца ug | Рата m LE. Pete ___ к» жылға Е оси қал Agee ДИП ПИ Cale Aride 995 
14511 14 35 мо» он 45 ja 3 ga ҰҒЫ Pug i NICSE 052007 SR ctim Eyri ] Ра М а 16 л Кедр RAT DR (шщ Агу rE 
Мен ы 3 idi ы 55 TESTER th kB не кавм каравани ква а | t MÀ те = er rr j РИМ — 20 ат РБА 10+ АМО OR (ute Алау LE 
1 d T . LE 12:44 Gk "E Salter Бүк: ; ў 
74922 14 .35 44133 4 " 53a " ie WE Mi ишн ,بد‎ .. 1. P TN PE үрө i "ч кез... Mj 30012 1962 NATIONAL PAL Date Book птар 59.95 
74530 м .35 115157 н B ces оза 25 Fin Flew (Meals АЕ 4 Р М OPE ete Equus e Mu * E | nos 1 
74532 14 45 та515 Н и мал" ні $0 IE "EH Meats дегн 4 " е. N44 ІМ Win Wow] Leet] E 14 3^5 TAC—C/MDS C/M0S | 10 
74538 — 14 89 145150 қ та мыл" тар тн = ls Ф 2 E 7 1021-8 01444 EE RWI BEE 008 TE) 1% шым 2 fa R 
ns м 39 | лм a т | теб М ав demde Ин AM | дана 50000 184 em hag Urn] 1% эз fie н 
nsi м 35 | nsus и әв | nur м ай —L- entem +-% ens we ЖА ыд | мо» 14 
7454 14 — 39 ny wa i: мате FH 45 евна Ё ә т AF Coaxial Connectors ТЕС 215 
74565 14 39 | мн n da | төле ow 2$ lm * К ‚бнг мок ти 
74574 м 55) nsus ng 148 Û ne н Met Fa Exin зр ы Ir Pig u з 118 
74986 14 55 HI и ім pasari" ы а à nid 3 ШАЛК. ‘ 19 19 119 
rs? 16 55] нән ж pn | ты шай --“Ассвввогівз- ; JHF Eust Agapeta , м э) пом м ің 
145113 14 55 ІЗГІ м 22 НӘ 0 249 Нам 1594 22.9 Sacus Сакистон bith т VHF Иестес йр aes ы à 1 м 18 "y 
745114 14 55 таулар "u 2а ng! i Heed to: 24-55 Sara Cee acter 114 ENE Fg 4 16 к” 119 
Нн SFT Sarwa {нефт 11% ENC Jat 14 n 119 
CA3010H { CA—LINEAR Heed tor 21! keilaa Сатқан 1% ERE Аға езгі” e "4 5% T 
CA3013H 2.15 шағы телле EL 18240; EXE Ры; ў 14 із” Tes 
CA3023H 3.25 DIEI Tarren lg tg олы ing parni Lo, Th Û шаты тасқа асасы - 14119 1m 


CA3035H 5.95 
CA3039N 1.35 


жорт св цу срт 


CA3046N 14 .89 S | Teoracr n 
CA3059N i TLO72CP 1” 
E o ForSocket Required, See Column After The IC Part No. Ili рен а ме Pf 
me м 4 сое 18 т | LOW PROFILE (TIN) SOCKETS | WIRE WRAP (GOLD) SOCKETS} 1909 1н] uses m 
(M02 м 29) Срит а 79 С04508 24 395 1-9 10-99 100-999 LEVEL 43 19 10-99 100-599 LM3OiCN 8 — 38 | LM34BN 14 99 
4006 14 — .83 CO4042 16 68 С0450 16 88 8 pln LP 16 14 11 mer 48 245 47 LM302H 195 | LM350K 4.95 
coor 14 23 | бюз в 79 | Cem w зә |} зарир 17 15 T LO pin WW 65 `62 “58 LM304H (| {н йй | шаси 8 35 
EAS , С04044 16 74 С0452 16 88 16 pin LP 19 4? 1% и ре ий 65 62 59 t _ LF356N B 1.10 ыт 14 .63 
10 16 .39 C04046 16 489 CD4514 24 1.79 1B pin LP 26 24 n 16 ра Wi 69 65 61 LM307TCN #4 — 345 | "LM37TON м 4.49 UN в 59 
CD40! 14 27 CU4047 14 .89 С04515 24 1,79 20 pin LP 30 E z Lê ра WW .Bg ‚85 79 nae а 4 | LM373N 14 395 LMI3ION 14 1.49 
Ср4012 14 — .15 С04048 15 38 CD4516 16 .99 22 pin LP 31 28 16 19 pu Ww 1.09 1.05 99 fete 1 = LM377N 14 1.95 LM1458CN 8 .59 
CU4013 14 39 | CD4049 16 39 С0458 16 ‚09 24 pin LP 33 E n 12 pa Ww 1.25 1.19 1.15 прас 4 135 | UM3BON и 89 LM1488N 14  .69 
CD4014 16 .79 CO4050 18 .39 (04589 16 39 28 pln LP А0 37 n 1 рш Wu 1.29 123 1.18 debt B, LM3BIN 14 1.79 LMI489N 14 69 
С04015 16 38 CO405! 16 7 (04520 158 78 З6ріп LP 45 42 n ti pa ий 1.59 1.50 1.45 YT - LM3B2N М 1.39 LMMSEN 14 1.95 
code 14 2.33 С04052 16 ,9 CD4526 16 1.19 40 pm LP 4з at а M ра Ww 1.85 1.75 1.69 ишт LM384N 14 1.79 LMIBOON 16 1.49 
биш 8 23) coo w 9) coaza 15 119 G аав видна ть rini Adis наа 5 рени ган, 298) lend г ш | MBN ш 195 
f С04056 16 2.95 CD452 16 119 | 
CD4D:9 16 — .39 CD4059 24 7.95 C04543 16 1.19 $10.00 Minimum Order — U.S. Funds Only Spec Sheets — 30¢ each E à M 195 | ТБ? 8 m LM2002T 1.49 
С04020 5 15)  CD4060 16 89 | Co4552 14 695 California Residents Add 654% Sales Tax Send $1.00 Postée for your ere je | won L4 VN RA NDA. 5 
Mies ا‎ % D CD4066 М .39 |  CD4566 15 1.39 Shipping — Add 6% plus $1.50 Insurance — FREE 1983 JAMECO CATALOG LM320k-5 — *38 | зү ё 79 LM3905CN в 119 
сиоз м 29 | Gud M 9| 0093 18 2% f Send 5.А.5.Е. for Monthly Sates Flyer! Prices Subject to Change LM320T-5 ¢ | NES36H ass | [мз в 499 
Г i E RIA к LM320T-12 їз | NES40H ат 1M39MN 18 34 
ac 4 5| d К L| MAE ANM, MU tend sale ati: Luxor: ap | моман ma гез | (матем 18 349 
CD4026 18 2.49 | PME WADE 3 сей tor = ЖҮ Мен) 1” LM323K $95 | NESSOA as 1% LM3915N 18 349 
a А C040?22 14 28 MCM409 16 13.95 3 tity = Wiis Мо. «^^ LM324N 14 5 | Nts55V 9 S НС413ЕМ 14 1,25 
15 45) соз 1 29 | МСМ410 16 1355 Quam ts “> Tee. amber СЙ A 7 195 | LMSSGN М 4% | RC4SINB B 1.95 
Ges u rm AP M A| моли за us 7 eene as Ua POT XS E wax é9 | NES6AN — * 299 | 1180388 14 3.95 
Ge и и) ОШЕ 18 90) umen 1385 WA SS ELECTRONICS Tu ууч. LM339N 14 #9 | LMSESN 14 кїй | LMI3080N 8 1.19 
ў со 14 — 43 MC14419 16 7.95 Wi LM340K-5 ik цын 8 let LM13600N 16 1. 


Chai 24 1.95 СП4081 14 2.29 
CAU) 16 489 С04082 14 29 
|Мияисиян) См0 14 .49 


MC14433 24 13.95 
М014538 18 1.19 
МС14541 14 1.19 


LM340K-12 133 | лыг AVAI 
30003 1882 Nal. Linear Dala Book 9:2 о) . 511.95, 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
4:83 PHONE ORDERS WELCOME -— (415) 592-8097 Telex: 176043 


522 BYTE April 1983 Circle 221 on inquiry card. 


Portable Speakers For 
“Walkman” Style Stereos 


Portable Stereo Speakers with Carrying Case 


Aller skating, skilng, jogging or any other outside activity, just plug 
Ihese portable stereo speakers into your stereo and you and your 
triends can enjoy your favorite tapes reproduced by these full range 
speakers. Great for motel rooms, the beach, or in your car. Thay 
welgh just3ibs. and measure 5X"H x 44W x 2X^D. This unit uses 3” 
x 5* Bohm speakers with a 3 oz. magnet. Speaker system includes 
two speakers, a carrying case, auxiliary speaker connactor cable, 
and signal connector cable. Uses B "AA" batteries. Can be used with 
bolh portable stereos shown below, and is compatible with most 
mini-portable stereo cassettes and FM stereo units. 


Part Мо.Т50.012............... $29.95 
AM3-8 B AA Alkaline Batteries <., ...9 for $7.90 


Stereo 
Cassette Player 
with FM Stereo Tuner Pack 
* Lightweight Headphones 


” Cr02/Metal/Normal 
Tape Selector 


* Anti-Rolling Mechanism 


FEATURES: © Blue carrying case, shoulder strap, bell strap, 
lightweight headphones, FM stereo tuner pack & Instruction manual 
* Talkline е Tona selector е CrO2/Metal/Normal tape selector е LED 
Operation Indicator = Built-in microphone *Stop/eject, play, 
rawindirevlaw, last lorward/cue, tape/radio selector functions * Vol. 
control * Ext, power Input jack е Headphone jack * Auto stop 
mechanism (shuts off player when tape ends) *Anli-rolling 
mechanism (prevents sound trom quivering when walking, jogging. 
etc.) * Weight: 1302. = Reqetes 4 AA batteries (not included) * Size: 
6"Lx 4"W x 1-1/8^H 


Model TWF-802 ..........$69.95 
AM34 AA Alkaline Batteriug |...,........4/5$3.95 


CREDIT CARD 
AMIFM RADIO 


World's Thinnest 
Stereo НІ-ҒІ 


phone. It weighs just 5 oz, and measures 4% "L x 24"W x "Thk. 
Comes compiete with radio, headphones and headphone case. Uses 
two AAA batteries (not included). 


JOYSTICKS 
JS-5K 7. Linear 


JS-150K 150K Linear 


40K (2) Video Con- 
154% (Мете Jvc-40 troller in Case...... $4.95 


JS KNOB , KnobíorJS5K,100K,150K ...:. FIN am. 
JVC KNOB Knab for JVC- 40 ...... o» FT |e 


J 


атесс Digital Thermometer Kit 


SLE Cretan 

Dual sensors — switch 
controls for indoor/outdoor 
or dual monitoring — can be 
extended to 500 teat, Con- 
linuous LED .8*^ ht. display. 
Range: -40°F to 199°F, -40°C 
to 100°C. Accuracy 21° 
nominal. Calibraia for 
FahrenheitiCelstus. 
q f “ Simutated walnut case, AC 


JE300......$39.95 быны o. е 
BOOKS 


NATIONAL SEMICONDUCTOR — INTERSIL — INTEL 


- рс) 


30001 National CMOS Data Воок(1881)....................56.85 
(640 pages) 74C, CD4000, and A/D Converters 

30002  Maltlonal Interface Data Воск (1960). .,.............. $8.55 
(704 pages) ОР, 058000, 053600, 055700. etc. 

30003 National Linear Data Book (1982) .,,,, __....... $11,95 


(1376 pages) LM, LF, ADC, OAC, LH Saries 

30004 National Serias 80-- BoardLavel Computar(1980) ,..54.95 
(224 pages) 

30005 NatlonsiTTL Logic Data ВооК(1981)...,,............ $9,95 
(624 pages) 7400, L S.L, H,S, and DMBQOO Series 


30006 Above (3) 30001,3,5 as set ..$24.95 


39000 Hella itary Dati Book (1000) 16.03 
(464 pages) RAMs, ROMs, PROMs, EPROMS Series 

30009 Intersil Data Book(1983) . ERES . $9.05 
{1456 pages} Complete line. | 

30010  Matlonal Audio/Radio Handbook{1980).. -....... xe pen 
(240 pages) Pre-Amps, AM, F M & FM Slereo, Power Amps 

30011 National Linear Application Handbook (1880). .... ... 515,98 
(738 pages) Application Notes, Linear Briefs, etc. 

30012 National PAL Data Воок(1882). 33.96 
(176 pages} Data Sheet, PAL Design 

30013 2йод Сайа Воок(1882)......................... , te | 
(641 pages) Microprocessors and Support Chips 

010400 Intel Component Data Book(1982) . . C .$14.95 


(t405 pg.) Full data sheets for Intel's products incl. mem, 
devices, тісгоргос., periph. & ind./mil, products 

205610 Intel Peripheral Dasign Handbook(1981).. . не 
(828 pagesi Full data sheets, application notes for Intel 
рачна date Components 


Universal Computer Keyboard Enclosures 


"DTE" Blank Desk-TopEnclosures 
aredesignedtor easymoditica- 

% tion. High sirength epoxymalded 
end pieces in mocha brown finish. 

Sliding rear/bottom panel for service/ 

component access. Top/batt. panels .(080" 


ж тлек alum. atodine type 1200 finish (gea tint 
gt color} for best paint adhesion after modification. 
4 Vented top 5 bottom panels torcooling etliciency. 


x Rigid censtructionprovide sunimited applicalions. 
һа Aeg —/ Assembly instructions included. 


OTE‘ Panel Width 7.5" ........... eens 2 $24.95 
DTE-11 PanelWidth 10.13" ,,...........-.527.95 
DTE-14 Panel Width 13.5" ................529.95 
ОТЕ.20 Panel Width 19.25" ............ $34.95 


Circle 221 on inquiry card. 


This 16 a pocketable AM/FM slarea radio with a folding stereo head- 


Part Мо. TCR-809 ..........$29.95 each 


Taper Pots . _ 94.15 


KEY BOARDS — POWER SUPPLIES 


DATAMETICS T3-KEY KEYBOARD (ASCII) Apple Compatibis 


Өгіз {игу Катыш нан MMSTAS ВЕЕРА encoder у Ісім! yest пат зни 
oe палаги мураб, SPET паар, 24-pia обра Cond оралара, Мсн 


Pari Mo. K8251 ues DTE-20 ызын) 1.2... әрізкінйндее «алан ETE 95 each 


MICRO SWITCH 59-КЕТ KEYBOARD P ир 
pm لا‎ aan wire М oe emi rpm % tas >» 
1 ме 


Part No. К8695012-2 (Fits into DTE-20 ыы) 


NIGRO SWITCH 85-КЕҮ —€—— 

Wand Феста Бгу. ТЇ Pu. Card Смена Tapp ЭМИ Mam Иру 
ш QWERTT. Ана! Күү Prit ы те pij wild реал 
Part He, 855D13-1 . ЯТ 429.95 each 


НІ-ТЕК 58-КЕҮ KEYBOARD 


SPST тебер, тыныша mamei мыл, cRarruxi grey &rycegt. Кәтінелі ік шй emi 
86 Lhrmd basri (ам bey n інбейімдің reihe). 


Рап Mo. K-58 (Fis ВТЕ. 16 Габит .... ............._.._, 9.5 CR 


ЫЕ 14-KEY MUMERIC KEYPAD шари 
or аманы - Каф [не] наад а. 


Part No. K-14. . TUTTI . ...$9.95 меһ 


ALPS REY CALCULATOR KEYOGARD 
[Serre А тесте XL da ылы енен 
Pari №. K8297048 /Fas Ет Certes]. eaae s a. А Т 


POWER SUPPLY + 5У0С Fh 1 AMP REGULATED Trangacthine Fech 

-— ET @ 1А (fus + UL} ingui 117ЧКЁ ӨНЕ Т-Н pomi ^— и 
J сюй. back рен cod. Oh е "O 1 PR, WI J P. Or 

Part Na. PS51004 ИЕ ——— 4 "$19.85 wach 


POWER SUPPLY + SVDE HL TT REGULATED бейғат 
ا‎ DASWAC 41440 фил. SEOC Adwords cr 1 smp, UNDC e 2 5 smp Ышш гы. 
bal, Ras A Sx: LMT наа, MY RE — 7 тағай арбасы ІҢ тәсімі Tag. d Wa 
ew msan 'W-w 294. берү т 
üPs-1 528 95 sach 


POWER SUPPLY «5VDC б 7.5 AMP. FIT @ 1 “5 AMP SWITCHING 
шы. 1 13VADC, 50-094 ду) ip ТУТАС. МН; 060. Ны өн l paver зерру ый 108. 
EM Wa et Bee СТ Ра Айа ТООК qe 1.8 wep. ЕН Wi- рте cord. 11'A р 


Part Na, PSSA سخا‎ 22.22.2... $49.95 each 


tate ак ИГЫ 4-Chaansl Switching Pawar Supply 
v mem ane ишы. maia ыйыы phi рыла салалы рагы Me 
СЕ + SDC FF БА AVEC dr ТА, ІЛІК HVDC jr 14 
De 295. Шруба ке Lud gg 1% биытынам миы ri ҚҰ ажа oat- 

pii WA. EFLI HISE FESITIC UM ил Fr д. 


Part Ho. FCS-G044 0 „а p a inba: а45495 + . .359,95 ech 


POWER SUPPLY кө Switching 4-24VOC to 8 Amps 

he мек SVDC gh SL, BVOC dc а BÀ, VD uv 4 LA, HVDC Æ JJA, EEOC gy 1 фа. TUE 
—e« ra mee парай: TEAC МЛН: дый ышып алыл ON іші: 

(WILD wi. 3.75 0и. 

БЕ... ш-н digno ilic QUO. $19. 85 sach 

JE22ÀÀ плам a Той... $99.95 each 


104-Key Keyboard 


SP кб га ГН 


ATP x DA W дауы. 


Э ауга HHH 


CONTROL 
DATA 


Dala Entry 
Keyboards 


Paradis Output 


CAIS3A.........$69.95 FTZ Shiaided Boas CA148 ..........$99.95 


Brat Swfiching 
80-Kay Keyboard 
30° iniarinca 
СА154А.........879.85 Сам 
a Stores 60 8-ріп of 30 14. ог 16-ріп DIPS • Bug rugs 


95-Key Keyboard ASCII 
OUTPUT 
"tm — [CA150C.........589.95 
Color; keycaps: black, blue, red - cover: black wibeige base. 216 "x9" x 3s ". Bibs. 
BUG BOXTM — 30 individual compartments BUG BOX" = 


not included * Clear plastic cover dides & locks 
" Cover marked E манты 1-30 7 apenas STORAGE 
Size; 1" х 3.75" x .5" deep v Box size: 4.9" x 3. 3" x. 6" 
a Weight: 1.75 oz. SYSTEMS 


BUG BOXTM 
Please specify color code: (B) Blue, ІН) Red, (W) EUG CAGE IBOCOUI- — 1 with Sug йаша 


Part NoJColorCode TY PRICE | LSI BIG BUG BOXTM — Designed to store 
BGX-001-{ ПЕТТИ 4 1 $229 large IC's, Resistors, Capacitors and Diodes a Divid- 
BGX-010-( pone c „жш, 770 19.88 ad into three compartments measuring 1° x 4.15" x 

АМТІ-5ТАТІС ‚5° deep * Three vertical and three horlzontai 
001 WAS! masas 4 1 SAS dividers included 4 Cu Pags not included * Box 
BAT А5. 59 28.89 size: 4,9* x 3.3" x Б“ ght: 1.75 oz. 


LSI BIG BUG BOXTM 
Please specify color code: (B) Blue, {Н} Red, tW) 
White, (Y) Yellow 


PART NOJCOLOR CODE QTY РВ! 
EXIT jJ. ao UEM “т сасе, $ 3.28 


BLX-010-( ). a" , 10 26.79 


BUG CAGETM — 12 locations store Bug Boxes, 
Big Bug Boxes or Bug Trays • Modular and іп. 
tetlocking * Heavy duly injection molded plastic 
« Each cage has 6 slipon localions * 2 cages per 
pkg, * Cage size: 5-1/8" x 8% x 3.7/8" *4 colors 
available — please specify color code; (B) Blue, {A} 
Rad, (W) White, (Y) Yellow 


ANTI-STATIC 
Part No.!Color Code Price BLOB Hi JAS... , 4 E 
BGC-001( — )2Cages(5loc.ea) ..$11.95/pkg. АЕ ni i ы 


BUG TRAYTM — stores in Bug Cage “ Molded 
plastic • Three styles; Open (1 compartment 3.05" x 
4.5" x .6"); Vertical (5 compartments ,5” x 4.6“ x .6"}: 
and Horizontal (8 compariments 4" x 3.95" x .6") 
« Ideal tor tools, hardware, components, etc. е Tray 
size: 3.55" x 5.05" x Б” * Black cotor only 


back of ICs * Shows exact internal logic in relation 
to IC pins • 532 labels in each package fincludn 
Several blank labels) * Each Package for B, 14, 1 
4, 28 and 40pin ICs • Combo package includes 
,068 labels (ог TTL aed CMOS ICs 
* Microprocessor package contains 744 labels 


PART NO. DESCRIPTION PRICE Part No. Description Price 
BTH-001 Horizontal Bug Tray . . 11.95 ВРТ.012 ТШ. сонуна: s. $7.95 
ВТУ.001 VerttcaiBug Tray ru» "S - BPC-012 CMOS. т oan 1, 8.95 
BTO-001 Орел Bug Tray | 2 105 | SFM Combo . ё esu ii 55. 14,95 


BTX.D03 1 of eachBug Tray(3) .. oe 


BUG RUG'M — sip: discharge protection for 
TADS and MOSFET беуісөк * Procul io diman 
sons of BUG ВОХ [1° т 257 

Part Мо. Owierigtion Price 
BAG о M loam гест hor Bug Bos 3138 
LIE G loam re for LSI Bug быр fios 1.08 


CAGE KEEPERTM — Pus cob of d 5 
Bowes i^ Bag Cape 

CKP- БИШ gon serge «s TA AL. -—-—--—— ——— 2 
44-111 то tech ексе МОЛЕ BUG TAGS АРАН АШ Е? 


ж ж ж BUG BOX SYSTEMS INTRODUCTORY SPECIAL ж ж ж 
Там йак. regius ec oni tate. Імізін 2-829 Coges (1F Меде). 5-І Bonne, I-LE Sog Bug бетен; 1-ӛзгігетізі Bag rry. 
Tapes ug frey, 1 тиін Dag Troy. F package deg Rug iw copri Бұ Ман. 1 йа Bag Mug fer LO Big Dag безет: 1 
қылын Maus ілімі (R09 sack). Coar. Beg famn өті (әрпі, ben, йер Trevi - Beck. 

SP.BUG Regular Belen alus 355.45). conos 5410 Prica $49.95 
SP-BUG-AS Antl-Stauic (тай vala $4745] ........ ....... . Sate Price $59.95 


510.00 Minimum Order == U.S. Funds Only Spec Shesis — 30e each 

ер Residents Add 5y: *& Sales Tax Send $1.00 Postage for your 

= ing — Add 5% plus $1.50 Insurance FREE 1983 JAMECO CATALOG 
SASE. far Monthly Salas Flyer! Prices Subject to Change 


BPU. 012 Mucroproca ior ..8.95 


ТМ 
аа „л 
о Moa орат ИТКЕ 


РААТ НО DESCRIPTION QTY. PRICE 


Mail Order Electronica -Wordada | wag, 
атесо <= 
ELECTRONICS ТТЫ 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
4183 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 


BACK PACKTM — Sett-adhesive labels for the | 


ӘК, 16K, 32K, 64K 
EPROM Programmer 


2708,2718,2722 8 2784 EPROM Programmer 


JE664 EPROM PROGRAMMER 
BK TO 64K EPROMS — 24 AND 28 PIN PACKAGES 
Self-Contained — Requires No Additional Systems for Operation 


* Programs, шімдіме, мыр тїшїп fer aped ЕРЫ, ~ 
or EPROMs • KETINE [S bend program шайы = ӛзің 
into НАМ by keyboard 4 С data In HAM by етта" Loads НАМ (гот an 


EPROM » Compares EPAOMs for content ыз * Copies EPAOMs е Power In- 

ut: 115VAC, 60Hz, -4 10W power consumplion = ÉEncbsure: Color-cemdinsted, 

AM, M Шел mocha byown end ploms a Sve: 15-5/8"L x 8%90 
1 4 


JE664-A EPROM Programmer .............. ..9995.00 
Assembled & Tested ( Includes JM t6A Module] | 
JE665 — RS232C INTERFACE OPTION — the ЈЕ665 RS232C Inlerlace 
Option m plemenis computer access lo the JEGb4's RAM Sample software written ln 
BASIC provided lor TAS-80% Model I, Level Il Computer. Baud rate 9500 V/orà 
Loth 8 005 - odd parity. Stop bils: 2 Option may be adapledio other computers 
JE664-ARS EPROM Prog. w/JE6G5 Option... ; .$1195.00 
EPROM JUMPER MODULES — 'heJE654's JUMPER MODUL (Personali 
ly Module) is а plugin Module Ihat pre-ss's ЈЕ 664 Tor proper programming pulses to 
the EPROM & conligums EPROM socket oomectons for thal parlicular EPROM 
Part 


No. EPROM EPROM MANUFACTURER PRICE 


218 AMD Mowrola Кралы інші Ti £14 
2746 TM52418. Intel.Motoroia.National.NEC.TI $14.95 
тығы Motorola. TI ( +5,-12, + 12} a. $14.95 
тт Malorola, ТЇ. . 514.95 


Ша 
ЈЫЧБА 
ича 
JM334 
жуа AMD. Fujilsu, NEC, Hitachi. Iniel ` .... 54 95 
ااا‎ 
шағ 
AAG 


* Shugart 801R 
compatible 

* Single-Sided 

* 77 Tracks 

* 400/800K Bytes 
Capacity 

e Industry Standard 


Тһе FOD100-6 8^ Floppy Olsk Drive (Industry Standard) features 
singla or double density. Recording mode: FM single, MFM бош le 
density. Translar rate: 250K bits/sec. single density; 500K bits/sec, 
double density. The ҒОО100-8 is designed to work with the single- 
sided soft sectored IBM Diskette |, of eq. disk cartridge. Power: 
115VAC @ 50-60Hz, + 24У0С @ 17 amps max, +5VDC @ 1.2amps 
max. Unit as pictured above (does not include case, power supply, or 
cum Size: B.55"W x 14"L x 4.5"H. Weighs 12 Ibs. Incl. S6-ng. 
manual. 


Part No. Prica 
FDD100-8 Buyífor............... $269.95 each 
FDD1008 Биу2(ог.,.............5259.95 each 


FDD100-8 Buy 10 for ...... ss s.s. . 2249.95 each 
5%" Mini-Floppy Disk Drive 


Рыне 
FOR TRS-80 MODEL | (Industry Standard) Comput 
Features single or double density. Recording Corn. 


mode: FM single, MFM double densily. Power: 
*12VDC ( x0.6V) 1.6A max., «SVDC( *0.25V) 
Q0.8A max. Unit as pic. at left (does not incl. 
case, power supply, cables). 30-pg. dat a book 
incl. Wt. 3% Ibs. Size: 514 "W x 8°D x3 'A*H. 


Pat No. Limited Quantity! Price 


„ЖИЕККЕ .$179.95 
-—— .9199.95 


FD2 
Double-sided, 35 tracks, 438K bytes capacity 


EXPAND YOUR MEMORY 


TRS-80 to 16K, 32K, or 48K 
**Model 12 From АК to 16K Requires (1) One Kit 

Model 3 = From АК to 48K Requires (3) Three Kits 

Color = From 4K to 16K Requires (1) One Kit 

**Model 1 equipped with Expansion Board up to 48K Two Kils Required 
— One КЇЇ Required lor sach 16 Ко! Expanslan - 

TRS-16K3 *200п5 for Color & Model Ill ..... ..$12.95 
TRS-16K4 *250ns for Model l.. pe sss: » .. 510.95 


%  TRS-80 Color 32K or 64K Conversion Kit 


Kit comes complete with 8 each 4164-2 (200ns) 64K dynamic RAMS 
and conversion documentation, Converts TRS-80 color computers 
with D and E circuit boards, and ail new color computers to 32K. 
Minor madifications of 32K memory will allow the use of all 64K of 
the dynamic RAM. 


TRS-64K2 Yr Т” 0 


Sprite-style Fan 

e 36cim free air delivery 

* 3.125" sq. x 1.665" depth 

ы "Огь соди cont. pui at 20°C 
Cleaned 


PWS21 070 tested fused) eos 9.95 en, 
*PWS2107F new . .... ,. $14.85 en. 


Muffin-style Fan 


# • 105cfm free air delivery 
• 4,68" sq. x 1.50" depth. 
• 10 yrs. cont. duty at 20°C 
• impedance protected. ambients to 70°C 
e 115V 50/60Hz 14W Wt. 17 oz, 


LI 
MU2AT-U Cere ES й зш SIS БӘ. 
"МИ2АЯН Wem ...... ... $14.95 ea. 


Mostek DC/DC Converter 
+5 VOLTS TO -9 VOLTS 


Input; + 5V, Output; -8V (regulatad) @ 30тА. 
Printed circuit mounting. Specifications incl. 


DC10 ...... $2.95 өз. or 2/$4.95 
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3250 KELLER STREET, #9 


KIT 


74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS10 
7ALS11 
741512 
741513 
741514 
741515 
741520 
741521 
74LS22 
74LS26 
74LS27 
74LS28 
74L S30 
741532 
741533 
741537 
741538 
74L S40 
74LS42 
74LS47 
74L S48 
741549 
741551 
741554 
741555 
741563 
741573 
741574 
741575 
74.576 
741578 
74L S583 


K 
С? 


Calif. Residents 
(800) 848-8008 


524 


ооо a unt н c . = ә u ЖЕТ ТҮ ЧЕ ЫЕ ЖЕ. ee foe eee Seed ЖЛ ЛЛ ee ТРОС ТИЕ MI NUM a wo 
со Со Со о о A М 


RAM CARD 


BARE BOARD 14.00 


ASSEMBLED 


"Apple isa trademark of Apple Computer, Inc. 


7415123 
7415124 
7415125 
7415126 
7415132 
7415136 
745137 
7425138 
74L S139 
74LS145 
741 5147 
74LS148 
7415151 
7415153 
741 5154 
7415155 
74L 5156 
7415157 
7415158 
7415160 
7415161 
745162 
745163 
741 5164 
7415165 
74LS166 
741 S168 
74L5169 
74LS170 
74L5173 
7ALS174 
7ALS175 
7ALS181 
7415189 
7415190 
7405191 
74LS192 
74LS193 
74LS194 
74L8195 
7415196 
741 5197 
7415221 
741 5240 
745241 
7415242 
7415243 
741 5244 
74L 5245 
74LS247 
74LS248 
74LS249 
7ALS251 


BYTE April 1983 


анна, А 
- - к . . - . и ж a « - a . 
» » » » a . в L] . a Ы я в . о 


оғ 


e e 
a % . . . LI LJ в » - . Ld a LI . а a . 


Computer 
Products, 


VISIT OUR RETAIL STORE 
AND RECEIVE A 5% DISCOUNT! 


42.50 


745253 
45257 

415258 
405259 
74 5260 
74 L S266 
7415273 
7415275 
7415279 
7415280 
7415283 
7415290 
74 LS2 93 
74 L S295 
7415298 
7415324 
7415352 
7415353 
741 5363 
74| 5364 
741.5365 
74LS366 
74LS367 
74 LS368 
741 5373 
7415374 
741 5377 
741 5378 
7415379 
741 5385 
741 5386 
741 5390 
74| 5393 
741 5395 
741 5399 
741 5424 
741 5447 
7415490 
7415668 
741 S669 
7415670 
7415674 
741 5682 
7415683 
741 S684 
74L 5685 
74L 5688 
74LS689 


81L S95 
81L S96 
81 L597 
811 S98 


ОМ Computer Products, Inc. 
3250 Keller Street, #9 
Santa Clara, CA 95050 


(800) 538-8800 
| Local Phone 


1408) 988-0697 


= wre 


X m 
a a - . a = LI [3 Г] . a 


Kee МУМУ УКУ gupa Nj |: nnn нан кеке ре = 


BAAR ооо 
Со 09 00 0 0202 0200 00 Обл 


Inc. 


SANTA CLARA, CA 95050 


INTERFACE 


We 
Any Competitors’ 77 


CA 3140 
CA 3146 
CA 3160 
CA 3401 
CA 3600 


UARTS 


AY31014 
AY51013 
AY5 2376 
TR 1602 

1M 6402 
1M 6403 


LEDS 


Jumbo Red 
Jumbo Green 
Jumbo Yellow 


10.90 


DIP SWITCHES 


4 Position 
5 Position 
6 Position 
7 Position 
8 Position 


EPROMS STATIC RAMS 


1702 Ins 2.95 2101 450ns 1.80 
2708 450ns 2.98 2101-1 450ns 78 
2758 5V450ns 9.70 2101L-2 250ns LP 1.54 
TMS 2516 5V450ns 5.70 2112 450ns 2.48 
2716 5V450ns 3.44 2112 450ns 2.68 
2716-1 5V 350ns 5.70 2114 450ns 1.74 
TMS 2716 450ns 8.70 2114 L.-3 300ns LP 1.84 
2532 5V450ns 7.80 2114 L-2 200ns LP 1.94 
2732 5V450ns 4.15 2147 55ns 8,90 
2764 5V450ns 12.95 TMS 4044-4 450ns 3.15 
Mc68764 5V450ns 39.00 TMS 4044-3 300ns 3.45 
(24pin) TMS 4044-2 200п5 3.90 
MK 4118 250ns 9.70 
DYNAMIC RAMS TMM2016 200п5 4.15 
7 250 1.99 TMM2016 150ns 4 
MK 4108 200ns 1.74 TMM2016 100ns 7.44 
MM 5298 250ns 1.74 HM6116-4 200ns 4.90 
4116 150ns 1.74 HM6616-3 150ns 5.45 
4116 200ns 1.24 HM6116-2 120ns 6.95 
4116 250ns 1.14 2-6132 300ns 32.95 
2118 5V 150ns 4.90 
MIX 4816 ay к а: 
4164-200 005 à " алыр 
4164-150 5,1505 6.35 apos ауғанша 


5.80 
3.90 


3.85 
7.80 
8.80 


QJ лі әні әні ені mimm |] 
کا ی ک1‎ мо оо Оз @› О) О) О моо со Бю TB ui 
OOcOBRBBBOORDBOPBUOUDO 


master charge 


Рамат ab 


RESISTORS 


V WATT 5% CARBON FILM 6500 
ALL STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 1 MHZ 
50 PCS. SAME VALUE 6502 
100 PCS. SAME VALUE 6504 5.44 
1000 PCS. SAME VALUE Р 6505 6,85 
| 6507 P» 
6520 4.30 
6522 7.90 
ill Beat i m 
6545 16.95 
6551 ^ 


3 MHZ 
6502B 11.90 
4000 .24 4056 .89 74C89 na 
4001 29 4093 90 74С90 1.7 
4002 24 4098 2.48 74C93 98 
4006 .89 4099 1.89 74C95 .88 
4007 ‚24 4502 .89 74C107 5.70 
4008 “89 4503 .59 74С150 2.25 
4009 .44 4508 1.89 74С151 3.25 
4010 .44 4510 .84 74С154 1.75 
4011 29 4511 "84 74С157 1.18 
4012 124 4512 .84 74С160 1.18 
4013 138 4514 1.19 74С161 1.99 
4014 78 4515 1.78 74C162 1-018 
015 38 4516 1.49 74C163 1.38 
016 "38 4518 “89 74С164 1.99 
017 "On 4519 “38 74С165 ‚78 
018 “78 4520 "78 74С173 1,18 
4019 : 4522 1:19 74C174 1.18 
4020 .38 4526 : 74C175 1.48 
4023 .78 4531 1.19 746195 1 
4024 „34 4532 ‚89 74C200 7774 
4025 .74 4538 1.89  74С221 "44 
4026 .34 4539 1.89 74373 2.44 
4027 .59 4543 1.89 740374 " 
4028 "44 4555 1.19 74С901 38 
4029 .68 4556 .89 74C902 .84 
4030 78 4581 .89 74C903 84 
4034 38 4582 1.18 74C905 10.90 
4035 1.94 4584 1.90 74C906 .94 
4040 84 4585 ‚74 74C907 .99 
4041 73 74С908 1.99 
4042 74 80C07 89 74C909 2.74 
4043 68 80C95 89 74C910 9.90 
4044 74 80C96 89 74C911 8.90 
4046 74 80C97 89 74C912 8.90 
4049 89 74C915 118 
4050 74С00 34 74С918 274 
4051 34 74С02 34 74С920 15 95 
4053 ‚34 74С04 34 74C921 15.95 
4060 78 74C08 34 74C922 4.45 
4066 78 74C10 74C923 4.90 
4068 88 74С14 58 74С925 5/90 
4069 38 74C20 34 74C926 750 
4070 39 74С30 34 747 7°90 
4071 28 74C32 49 740928 7/80 
4072 35 74C42 1.28 74C929 i 
4073 .29 74C48 1.19 74С930 16.95 
4075 29 74C73 64 
4076 29 74С74 64 14409 12.85 
4078 29 74С76 79 4410 12.85 
4081 78 74С83 1.94 14411 11.85 
4082 228 74C85 1.94 14412 12.85 
4085 "89 74C86 38 14419 4.85 


TERMS: For shipping include $2.00 for UPS 
Ground. $3.00 for UPS Blue Label Air. $10.00 
minimum order. Bay Area residents add 67276 Sales 
Tax. California residents add 6% Sales Tax. We 
reserve the right to limit quantities and substitute 
manufacturer. Prices subject ,to change without 
notice. Send SASE for complete list. ; 


v 


APPLE II USERS 
DISK DRIVE! 


includes metal cabinet 
Color matches Apple 
35 Tracks/single side 
Includes cable 


% 


v 4116 - 200. *o | 


Use with Apple ІІ Controller 


^ 
% 


6/1000 | 


2.5 MHZ Z80^-DMA 21.95 
Z80-CPU 3.7 ОА-ОА 5.95 
Em و‎ ZBOA-SIO/O 20.95 
ZBO-CTC 14.90 280А-510/1 21.95 
ZB0-DMA 13.95 Z80A-SIO/2 21.95 
zen Cae T 16.95 ZBOA-SIO/9 18.95 
- 16.95 6.0 MHZ 
280-510/1 1695 SERIES zsoe-cpu 14.95 
280-510/9 ZBOB-PIO 12.95 
E UH - қазды” 12.95 
ZBOA-CPU 4.90 Ead 
ZBOA-PIO 4.90 6132 32.95 
ZBOA-CTC 6.90 28671 38.95 


ORDER TOLL FREE - 


CLOCK 


CIRCUITS | ( ы tr JI r 6802 8:65 
= ОП O е 9 6808 8.45 
ММ 5314 4.90 6809 11.95 
MM 5369 3.90 jn 6809 E 17.95 
MM 5375 4.90 E 721 16.00 6810 2.90 
ММ 58167 8.90 1791 27.95 6820 3.50 
MM 58174 10.95 = 1793 29.95 6821 
' 1795 49.95 6828 14:90 
MSM 5832 6.90 187 НЕЕ 6840 7:95 
(CALIFORNIA RESIDENTS) UPD 765 34:98 6843 32:95 
ALL MERCHANDISE IS 100% GUARANTEED FE 16-20 
6850 3.20 
9000 SERIES CRYSTALS Ee 2 
9316 .95 3 1.90 5.185 3.90 C ockets 6862 11.90 
9334 2.39 10 MHZ 4.50 5.7143 3.90 6875 6.90 
9368 3.69 1.8432 4.50 6.5536 3.90 ST W/W 6880 1.80 
9401 8.95 2.0 3.90 8.0 3.00 22.95 
9601 69 2.097152 3.90 10.0 3.00 
9602 1.39 [ 2513-001 up 2.4576 3.90 14.31818 3.90 
96502 1.79] 2513-002 low 3.2768 3.90 18.0 3.00 
| 3.579545 3.00 18.432 3.00 
4.0 3.00 20.0 3.00 
5.0 3.00 22.1184 3.00 
7805Т | 5.0688 3.90 32.0 3.90 
ит R | | 
‚75 7915Т .85 68845 34.00 
7815Т 75 7924T ‚95 ST = Soldertail 68B50 12.00 
7824Т .85 7905K 1.39 W/W = Wirewrap 
7805K 1,29 7912K 1.39 T Р 8239 4.75 8 Миг 
7812К 1.29 7915К 1.39 - r 68000 95.95 
7815K 1.29 7924K 1.39 8039 7.59 8243 4.75 Ы 
^824K 1:59 BOBOA 3.90 8250 14.90 = 
T = TO-220 BOB5A 7.95 8251 4.50 
7905T .85 К = TO-3 8088 34.95 8253 8.75 е 
В155 7.75 8253-55 9. P 
B156 8.75 8255 4.50 W S ppl 
8185 29.00 8255-5 5.20 O СГ u 1CS 
CONNECTORS 8741 39.00 8257 8.50 
RS232 Male 510° 8755 — 2659 8272 30.00 ian и 
RS232 Female 4.90 202 23,85 8275 23.00 MANUFACTURED B Y CONVER 
30 pin Edge 5748 A214 3.75 8282 5.5ü 2 + 
44 pin Edge 2.48 8216 1.75 8283 5.20 
50 pin Edge 2 68 B224 2.45 8284 5.50 2; 
86 ріп Edge 3 85 8226 1.80 BEG 5.50 
100 pin ST 3.85 H22B 4.50 H2B7 6.50 4 
100 pin W/W 4°90 8237 19.00 B2RB 25.00 ә 
: 8238 4,75 8289 29.00 = 


Calif. Residents 


(800) 848-8008 


Circle 148 on inquiry card. 


Do Kau Computer Products, Inc. 
3250 Keller Street, #9 
| " Santa Clara, CA 95050 


(800) 538-8800 


260,00 


WITH CONTROLLER CARD - 359.95 
$ UPGRADE 


VISA 


Products, 


VISIT OUR RETAIL STORE nc 
AND RECEIVE A 5%. DISCOUNT! ы 


3250 KELLER STREET, #9 SANTA CLARA, CA 95050 


LINEAR 


DS рр. . 


1 T = LM301 .32 ЕМА. 1 .29 
A 15 е es LM308 75 LM 747 75 
LM309K 1.25 LM 718 .49 
LM311 .64 LMIJIO 2.45 
Malîk 199 Mcliso 1:69 
MC1350 1.25 
EA LM318 wi MC1358 1.69 
Ste кз LM323K 3°75 LMI31-1 1.49 
LM324 458 
NASHUA LM337K з’ 
"c 2... қ а ш Жж LM339 . 
LM377 а? 
LM380 T4 
NASHUA LM386 1: 


Five year warranty оп 
NASHUA DISKETTES 


TERMS: For shipping include $2.00 for UPS 
Ground, $3.00 for UPS Blue Label Air. $10.00 
minimum order, Bay Area residents add 675% Sales 
| Tax. California residents add 6% Sales Tax. We 
master charge reserve the right to limit quantities and substitute 
пме тн мй аы қ ARE manufacturer, Prices subject to change without 


Local Phone met A notica, Sand SASE for complete list. 


(408) 988-0697 


BYTE April 1983 525 


t ient sion 
Astec RF Modulator NEP. Anzi | 
— ви Low Price 39" 24 
ы += "e = B рїп Ww БА 54 
~~ o5, "e CONNECTORS ерем a 5 a7 
_ - — 16 pin WAV ю т 70 
= а 55 NN 
P/N 1082 Chanel 3 or 4 =. 22pe WN — 145 125 123 
Р 00255 Female 175 24 pin Ar 1.96 1.29 IBI! 
AMD MODEM IE |. 128 | шуу ж 20 
РУМ AM7610 | Sat wih Hood, Зам 750 
1200Baud 22/44 S/T, кий 205 
5 Volts 43/88 S/T. MOT &50 
; $0/100 8-100 Comac WW 496 
Special ACP Price 0%” | so 8-100 Comecier art 


PARALLEL ALPHA NUMERIC 
PRINTER 


18 Column Printer prinia 16 manarical columns plus З 
columna witch have math віра and other notations. 
Each wheal has 12 ровінола with position 12 blank 
Position 11 on numerical columns have decimal poini or #. Urikzes 2.75" 
wide adding maching tape and a dual color ink ribbon, Input dale parallel 
wilh Iga bt BCD comparator circuit (schematic provided), Print rale, 3 ines 
per second Oparating voltage 22-28VOC with typical cycla limo of 


340m. Size BW W x ЗАН х 58" Dp Mew. $9.95 ea. 3/$27 


910-595-1565 


526 BYTE April 1983 


LINEAR 


MUFFIN® FAN 


78HO5K 55.95 | Lm4iaN $1.90 
78М06 1.44 1М1458СМ/М .49 
78M.G. 1.49 МС 489N 99 
LM108AH 295 1489N 99 
LM300H 99  LM1496N 89 
LM301CN 35  LM1556N 1.50 
LM304H 1.98  LM1820N 95 
LM305H 1.89 LM1850N 95 
LM306H 325  LMI889N 3.10 
LM307CN 29 LM2111N 175 
LM308CN 98  LM2900N 99 
TM Ға DES HES LM309K 1.49 LM2901N 2.50 
1 6 K р р! е R а m C a rd жо мо LM310CN 125 | LM2GI7N 2.95 
102 913 әке LM311D/CN 88 САЗОЗТ 2.19 
ee LM312H 1.75 CA3018T 1.99 
LIST 195 св мар. m UA е LM317T 170 САЗ021Т 3.49 
227% Lf О LM318CN 1.49 CA3023T 2.99 
22 АСР | RAMS | ом pacity LM3I9N/H 125 САЗОЗ5Т 2,75 
ЖА а LM320K-XX* 1.35 САЗОЗӘТ 1.29 
ny $ 59?5 ЕДИ 194748 кг өн 5290 $1.99 | LM320T-Xx: 1:39 САЗОА6М 1.29 
B2f4-BAK LM320H-XX* 1.25 1М3053М 1.49 
UM EGEE FPEM NE. 
e l LM324N 95 САЗОБОМ 3.19 
к i mn кенені 2101 эра 103 Я8 6561 379 | LM337K 5.95 САЗОб2М 4.95 
e Top quality — gold fingers -A ; (2 4027 аха ares 854 | LM338K 6.95 1М3065М 1.49 
| m : LM339N 95 САЗОВОТ 1.29 
e Expand Apple Il 48K to 64K 2524 128 4050 460 9130 899 | Lwa4okzoe 175 CAGOBIN 169 
; 4h 7- м 4080 LM340T-XX* 125 САЗ082М 1.69 
e Compatible with Z-80 Softcard 202 Jag 4X6 399 93415 699 | LM340HXX 125 CA3OBSN 1% 
ө Allows system to run with CP/M", PASCAL, | 2114 М9 4116 149 93425 699] LM344H 1.95 САЗОВБЫ 80 
DOS 3.3. COBAL Visical t 211412 325 4200 гб LM348N 1.20 CA3089N 2.99 
adi L, Visicalc, etc. nm а 4402 Me. m LM350K 5.60 САЗО9БМ 3.49 
è Supplied with extra 16K RAM & has (2) LED's — LM3SBCN 98 CA3087N 1.99 
SUP e? LM360N 1.49 CA3130T 1.30 
PORT LM372N 1.95 САЗІАОТ 149 
6 ‚75 АЗ14 2.49 
З2К STATIC RAM - Жо: 
8154 $005 асо фаол BDA? $2205 | LM377N 275 САЗІБОТ 1.19 
| 2 or 4 MH 6:58 BOS  B275 895 бз 1996 | LM380CN/N 125 САЗЮОМ 1.95 
: or : RAMCA р 62022995 5279 950 485058 2296 | LNGBIN 178  CA3410N 59 
R 82084 269 (6810 475 60520 695 | LM383T 1,95 MC3423N 1.49 
IEEE 8212 275 6820 650 6522 995 | LM386N 1.25 МС3460М 3.95 
tibi E214 495 BAZI 680 бао 2495 | LM387N 140 563524М 3.95 
"m LIE | ans 275 mm» 1080 85x 1795 LMGgON, 1.95 _ CA3600N 3.39 
ses BQ24 295 HEM IBBS 8551 18: NES3IV/T 3.75 | LM3900N 59 
Low Power | 8226 295 65452295 2ЖЮгЮ БКО | МЕ555У 398 LMg905N 1-19 
61161 6 IC's 8228 398 68472705 ZAP 5% NESSEN 698 імз90ен ,98 
8243 950 6350 525 — ZBOCTO 50 | 1 75 
Sea е Ej $ 22601485 8652 525 ZBOA-CTC 050 | NESGSN/H 125 LM39I5N 395 
sa 1 ' 1. 4131 2.95 
Кл esed | 82531105 052 1095 ZODA- OMA 27.95 | NES67V/H 50 НС4131М 
E255 450 875 596 286 2495 | МЕ592М 275 НС4136М 1.10 
REPEAT OF SELL-OUT 6257 050 5660 249  ZB0&5:0 2996 | LM702H 199 AC4ISIN 3.70 
5 INTEL AK STATIC LM709N/H 29 RC4194TK 495 
Key Unencoded Keyboard БАМ MOS PROMS LM710N/H — 75 = RC4!95YK 540 
LM711N/H 39 ULN200! 1,25 
d 0% | Super Fasi! | zu rs әз 2708(450һ 5575 | LMZISN 185 ULN2003 1.50 
та LM723N/H 65 5М75450М 59 
Super 1732 (ska TS 1298  2708(6500$) 525 | ім 
This ia в naw 88 fury terminal Keyboard Low owe aK TS 705  MM5203AQ 14.50 LM739N 1.15 SN75452N ,48 
pes rslsciussend bry manufacturer TMA271& Ку, i2V 1705 ММ52040 995 1 LM? 41CN/H 33 SN75453N .49 
^ Part No. 2147 ......81.95 ea. | ота sv u$ 350 LM741CN-14 .19 5М75454М .49 
= LM747N/H 75 5М7549ІМ .89 
: м " LM74BN/H  .39 SN75492N 89 
Глан 11” a 4* base, STEPPER MOTOR HI-TECH LM760CN 2.95 5М75493М B9 
LM1310N 1.90 5М75494М 89 
Unencoded 2112000 Мі $536 ОЙ ие | мстззо 195  TL494CN 420 
1513445 vee ИН DAGIS 9 ; 
Key Pad SAMO in HE fectum 430 | МС1350 195 ll Ve 
15 heey еура with миш? 10 ASCO ымы 1245 CARN CO yg | MC!358 V 
1-10 keys and tab ЫСЫ? Mem Зурара 1303 и VOD us | 
ntum, (~) C) and () ing potsrty (or зачаге К сн Сани ajas IRI} асма Creare 51% 74500 
" e АМОС | OIF а маваат HHS mensum 18 | vasos 39 746124 360 745244 $299 
ыл 9". — та жиш. el лепо аз TSS 50 714825] 1% 
арығын 093 animatus 6 | 7205 45 740134 B6 748083 135 
66 5 PPS with a 5 degres дыш» им MPNA ін i ; ; 
UV “EPROM” ачы терр angie. I OR OF Рат 405 ашы тю | 74605 52 Pastas le 743258 129 
1F? OOF we, ЫМ ащ! T | ( Et 
ERASER $ | 74508 49 745138 129 745260 75 
95 10 for $34. = SS o. а= 174509 49 745139 129 745280 279 
0г934.95 | nauem 1-68 nm мю ' | 
Modal 7450 42 745140 .73 745287 299 
E TIT зы ысынан 1145 
Данк. BR de um | 74511 42 745151 129 745288 255 
RS232 SIGNAL TESTER | сан 130 жы ew | 74515 42 745153 129 745373 3.10 
POETE ы лашын» m MER am | 74920 42 74557 129 745374 3.10 
RS3S232 65839 Og aC) 13% мыры ss | 74522 42 745158 128 745387 275 
мом 4% ып її | 74532 48 745174 149 745472 795 
зааланд (СЕО indicators |. ишы MM AMO 1925 | 74538 119 745175 149 745473 795 
n Gls) hed ТИ AE а 1 қ + 
94% 74840 49 745188 269 745474 9.95 
16K Memory only | SOCKETS, 74851 42 745194 189 748475 995 
А Other Styles Also Avaleble 74564 48 745195 189 745570 575 
Expansion Kits 74665 46 745196 189 745571 575 
74574 69 745240 275 745572 895 
for Apple/TRS-BO INTEL CODEC IC LOW PROFILE | езе 72 745241 275 745573 895 
= 745112 .72 745242 299 745940 2.90 
З рсе 4118 VK P/N 2910A SOCKETS (TIN) 
200/2805 1 745113 72 745243 299 745941 290 
Speci compular $1 2.95 io. t24 2549 sooo | 745114 7? 
CALL FOR VOLUME PRICING B oin LP 46 15 94 
8g м tá pin LP 20 19 E DIP 
18 pin LP 2$ — M 
CO RCOM FILTER For Filer P/N 2012A_ 24,95 en. 18 pia LP 29 28 SWITCHES Ex. 
Popular 20 pin LP 34 32 
SURBE 22 pin LP 29 27 
CORCOM 24 pin LP 38 37 2Position $ .99 7Pasition $1.39 
28 pin 45 44 4 Position 1.19 8 Position 1.49 
й Filter SUPPRESSOR 40 pin LP 60 59 5Posilion 1.29 9 Position 1865 
LT] f 
é $ 4^ Surgeonics 6Posilion 1.35 10Position 1.69 
~” батта 
Campania Line Cord Add. $3.50 n enia қалат 3L WIREWRAP 


The dependable, low 
cost, largest sediing tan 
lor commercial cooling 


applications. 


e 10¢chn (тре ait deinary 
® 485 4q хі. NM" беер. 


Weidu - 17 ot. 


SPECIAL PURCHASE 


6700 АЮ 


(714) 556-6813 


542 W. Trimbis, San Jose, СА 95131 
(404) 945-7010 


е 59.50. 


49s 
211605 
TOLL FREE Mail Order. P.O. Вох 17329 Irvine, СА 82713 


800-854-8230 Ағай; 13108 Е, Edinger, Santa Ава СА 92705 
ж 


ТІТЕРГЕРЕТІ Р 


ИТҮ 


4082 
4085 


1.95 


7400 $ .19 7475 $ зы 74161 $ .6B 
7401 22 7476 „34 74162  .89 
7402 22 7479 460 74163 .B? 
7403 22 7480 .49 74164  .87 
7404 22 7482 95 74165 .87 
7405  .23 7483 55 74166 1.20 
7406 35 7485 65 74167 1.95 
7407  .35 7486 .35 74170 1.69 
7408 ‚26 7489 1.75 74172 475 
7409 23 7490 139 74173 .79 
7410 22 7491 187 74174 .89 
7411 .29 7492 .45 74175 85 
7412 .29 7493 45 74176 75 
7413 .39 7494 .69 74177 .75 
7414 59 7495 65 74178 1.34 
7416 29 7496 .69 74180 .75 
7417 229 7497 2.90 74181 175 
7420 .22 74100 2.90 74182 .75 
7421 35 74107 .32 74184 2.25 
7422 29 74109 we 74185 225 
7423  .29 74116 1.95 74186 9.95 
7425 .29 74121 ‚29 74188 3.90 
7426 .29 74122 39 74190 1.15 | 
7427 25 74123 59 74191 1,15 
7429  .45 74125  .39 74192 85 
7430 23 74128  .44 74193 85 
7432 .29 74128  .59 74194 .85 
7437 25 74132 .69 74195 88 
7438 29 74136 .75 74196 85 
7439  .29 74139  .95 74197 85 
7440  .19 74141 79 74198 1.39 
7441 79 74142 2.95 74199 1.39 
7442 57 74143 2.95 74221 1.19 
7443 95 74144 2.95 74251 .95 
7444 (95 74145 .62 74273 1.05 
7445 79 74147 1.95 74276 1.89 
7446 79 74148 1.20 74279 ‚75 
7447 65 74150 1.03 74283 1.40 
7448  .79 74151 67 74284 3.90 
7450 .19 74152  .67 74285 3.90 
7451 .19 74153 „67 74290 125 
7453  .19 74154 1.19 74298 95 
7454  .19 74155 .78 74365 4658 
7459 .25 74156  .78 74366  .68 
7460 2a 74157 .68 74367 568 
7470 29 74158 1.65 74368 .68 
7472 29 74159 2.49 74390 1.45 
7473  .34 74160 .88 74393 1.90 
7474 34 74490 1.90 
745005 26 74151135 43 745245 52.20 
74501 28 7415114 43 7415247 1.10 
741502 28 7415122 55 745248 1.10 
74503 28 7415123 119 7445249 1.19 
744504 35 7415124 1.35 7415251 1.40 
74.805 28 7415125 89 745253 140 
741508 28 7415126 52 7415257 485 
740509 35 74151322 79 17415258 (08 
741500 28 7415136 49 7415259 295 
741511 39 74151388 .85 7415250 .65 
744512 .33 74151392 .85 7415261 2.49 
744513 .47 7415145 1.25 7415266 59 
744514 95 7415148 1.49 7445273 175 
744515 .33 7415151 79 7415275 4,40 
741520 .26 74151582 .79 7415279 ,59 
741521 .33 7415164 1.70 745283 .99 
744522 33 7445155 1.19 74152202 99 
74526868 33 7415155 099 17415293 99 
74527 339 74145157 .85 7415295 1.10 
744528 33 745158 75 7445298 1.19 
741520 26 7415160 105 7415324 1.75 
74532 33 7415161 1.15 7415347 1.95 
74533 55 7415162 1.05 7415348 1.85 
741537 45 7415163 1.05 7415352 1.19 
741538 39 74LS164 1.19 7415353 1.19 
74 540 .26 7445165 89 7415363 1.49 
741542 79 7415166 248 745255 69 
741547 79 7445168 1.15 7415366 69 
74548 05 74151 1.15 7415367 „БӘ 
74 551 .26 7415170 199 74053698 69 
740554 .29 7415173 89 7415373 1.89 
741555 29 7405174 89 7415374 1.89 
74573 .45 7415175 89 7415375 69 
741574 .42 7445181 220 7445377 1.95 
74575 58 7415190 1.15 7415385 1.95 
741576 .45 7415191 1.15 745385 .65 
74,578 45 7415192 98 7445390 195 
74LS83A 79 74145193: .98 7415393 1.95 
741585 118 745194 115 7415305 1.70 
741588 .45 7415195 95 7415399 235 
741590 57 7415196 809 7415424 2.95 
74502 75 7445Ю7 89 745658 1.75 
741593 75 7415221 115 17415670 2.29 
741595 .88 17415240 1.60 811595 1.69 
741596 .08 17415242 1.6а 8115958 1.69 
7415107 .45 7415243 1.53 811597 1.69 
7415100 45 74.9244 1.49 8598 1.69 
7415112 43 VOLUME PRICING 
те = CALL 
CMOS Toll FREE 


4089 $2.95 
4093 99 
4094 295 
4098 2.29 
4009 225 


14408 12.95 


BCC95 
80C97 


TERMS: WO Cashes Сы ы Bank Wyra Purse 
Chürtka alice 2 арака ісе pf nC Burg incipe Пегевга 
License and croci card аз Visa АМЕХ ГВ ши! YS 
Serre Chips. Add Л xheboing А handing cr $7 0 
whchmeer ry granies. Ade t O99 dor огин» сөйегі 24 
URS Parce Post leche Telephon nummer NO COD 
Pores күзені to Change witha лоса Some аат 
UOC 10 pesci kalo Wa neta Tha rig hr у GSN le 
manylactwer Hola poces may тағу 


2.25 
1.50 
1.25 


Circle 12 on Inquiry card. 


SIEMEN’S SALE 


You can now purchase Shugart compatible 
8" Disk Drives below your existing 


—— ا‎ direct pricing! 


*Slemen's 5500 FODI0G-8 ... $199.00 


Also, with purchase of Disk Drives you can buy the 
Vista V-1000 Dual Case with Power Supply and Cable 
for only $378.00.....,.......... Regular Price $495.00 


OFFER LIMITED! SHIPPEO IMMEDIATELY 
FACTORY FROM STOCK! 
WARRANTY 90 DAYS! "OEM QUANTITIES 


S-100 64K c RAMCARD 


Unbelieveable 
Price! 


5209950 


Assembled and Tested 


О ACP has sold over 1000 of these IEEE 
compatible, low-priced, high-reliability 
64K Static RAM Cards. 


1 dali س‎ т үз! operation. 


SASSIA 
Ostatrech 8 
860 Thun 


399 379 


489 


баудай 
Оота 


SA450 
FD250 


Tambre 


090 975 МӘ 


ҚЫ беп ‘Sesten юе | i 
() CLOCK/CALENDAR | т” 
Smarmodess FOTIA 289 
FLOPPY DISK DRIVES 
Snug? SAROTR $345 $379 4209 Танңме 649-1 $369 $382! 4353 
519 495 469 Semens IOUO А 
SINGLE-SIDED 5%" 
DOUBLE-SIDED 5У4 
DOUBLE-SIDED 5'4^ Thinline 
Cel Can Сап 
ЮЕ ME 665 650 919 ғы! %212112ми 1688 1070 1020 
SHUGART 4004 
14.5 MEGABYTES 


j ІШ I Computers aa 
и — carn О Ж; Hg 
Best of all, the price... 
from 64 - 256K with to Apple .............. $39.95 
P/N V-064PSC $ 00 SIGNALMAN Mark | (А5232)  s98 
with 84K 199 
Sarica 1200 699 
SINGLE-SIDED 8° 
Temers FDDSOOR 199 199 Са! 
615 490 465 Tarden шай? 
524400 210 208 198  'anáon Тм + 
345 325 313  fande^ Тм? 
*"Thnüng 375 365 358 Gute 5-4 
WINCHESTERS 5%” 
OBO AME 1313 1299 1225 
14" WINCHESTER 
List 2495.00 


АСР $999" 
Price 
only 2 96 
MEMORY PLUS AT LOWPRICES! 
(1) PARALLEL — (1) SERIAL MODEMS 
HAYES 
P/N V-256PSC $335" 
with 256K IBM РС то Modem Catie 40 
MFG P;N Ц 2 10 MFO PIN 2 10 
DOUBLE-SIDED 8° 
559 539 51% 
ge! 210 208 198 Perec FO2CO 
1539 150 149 
DOUBLE-SIDEO 3° 
STITH EMU! 699 079 599  Sesga'e TOIT} 
SPECIAL LIQUIDATION - SMALL OTY 
Onty 10 Available —So Hurry 
Special Sale Price .. $995.00 


Circle 12 on inquiry card 


ABM 
BSR-X10 Interface 
Color to Mono 1/О Module ag 
Telephone Receptionist adapt 995 0678 
Р53276/Віѕуп Emulator 1295 1180 
AMDEK 
Dual3” Amdisk 
(2) Hitachi DS {250K} 899 
AST Megaplus" Card 
P/N MG-064, 64K, Ser, Cik 595 
P/N MG-064SP, add'l Ser, Раг 695 
P/N MG-256, 256K. Ser, Cik 995 
P/NMG-256SPadd'ISer,Par 1095 
AST О Plus" Card 
P/N i/O-SP. Сік,(2) Ser, Par 265 
AST Combo Plus" Card 
P/N MC256SPC 256K, сік P/S 995 
AST PC Disk++” Card 
P/N MD-064, 64K, Host, Par 
CACTUS TECHNOLOGY 
200 Baud Direct Modum 
COEX 
Extender Card 
Prototype Card 
37 Pin "D" Connector 
Snap-in Card Guides (5) 
CORONA Hard Disk System 
CORVUS Hard Disk System 
DAVONG 
5Mb Hard Disk 
12Mb Hard Disk 
MAYNARD Olsk Drive Card 
Floppy Card w/Parallel 
Floppy Card w/Serial 
ORCHID 
HiRes Graphics Adapter 
PERSYST Spectrum (64-256K) 
P/N SP64-CCP, 64K,S, S, P 
P/N SP64, 64K 
64K Upgrade Kit (9 chips) 130 
QUADRAM Quadboard (64-256K) 
P/N Q64, 64K w/4 functions 595 
TANDON 
TM 100-1 (160K 295 
TM 100-2 (320K 395 
TG PRODUCTS 
Joystick 6S 
Track Ball 65 
VISTA ie (exp. 64- — 
P/N V-064, 64K 295 
CM ү; -064PSC256K w/PSC 495 
rade Ш Ai -—— 
1295 
669 


655 


495 


MANE RD~" 5 

“PC MASTER™” 2 Fos 
"B" Disk Controller" 
XEDEX 

Baby Blue CP/M 


PRINTERS 


COEX BOF/T BOcps 
STAR MICRONICS - NEWI 
Gemini 10 10Оср5 
Gemini 15 15" 
EPSON 
MXB0O lii 
MX&OF /T HI 
MX10011i 
INTEGRAL DATA 
Microprism 480 
Prism BO Color (all) 
Prism 132 Color (all) 
BROTHER HR-1 
Daisywriter 
IBM PC to EPSON Cable 
OKIDATA 
Microline B2A 
Microline 83A 
Microline 84AP 


AMDEKCORP 

300 Green 12" 

310 Amber 12" 

Color | Composite 

Color i| RGB Hi-Res 

Color Ill RGB Comm' 

Color IV RGB Analog 
NEC 12" Green-NEW 9 

12" RGB (690 x 230) 895 

SONY Profeel 19“ Color НОВ 895 
PRINCETON GRAPHICS 

RGB IBM Lookalike 700 


DYSAN 5', SS SO 

DYSAN 57" DS 50 

IBM 5*." SS SO 

ІВМ 5%” SS DO 
VERBATIM 525-01 55 
VERBATIM 550-01 DS 
MAXELL MOI! SS 

MAXELL MD2 05 

AMDEK Hitachi 305 Место 
BULK SPECIAL SS 


10/26 
Wah Sleeve and Вол 1007196 1 


CURTIS PC Pedestal 
Extension Cable 
INTEL 8087 С 
RAM EXPANSION 
16K Motherboard (15 IC's) 
бақ Memory Exp. (9 IC's) 


TOLL FREE 


800-854-8230 


910-595-1565 


NOW AVAILABLE 


FREE 


IBM PC Catalog 


Vista EA computer Company 


44 S0 LO" 


Apple 11/116 
Compatible 
Disk Drive 


Totally compatible to Apple Drives. 


4, 249? 


Controller ..........$99.00 
Just plug in and run. 


Vista Quartet 


Equivalent 


only... 


$699 


ta Add 8" 


“ Disk 
b f Drives 


"m т Your 
Apple Il/Ile 


UpTo2.4 Megabyte! 
Now “TRIMLINE V1100" with 
Tandon Thinline DS DD Drives. 
Tandon Dual DS DD..,,,,.....$1895.00 


Qume Dual DS 00.,.......... 1699.00 
Shugart Dual 801R ........... 1295.00 


SPECIAL 
OFFER 


(2) Siemen's B" Disk Drives 
(1) Vista V-1000 Enclosure 
(1) Power Supply w/Fan, w/Cable 


ACP 5699" 


Low Price 
Apple Compatible Software 


SAVE UP TO 40% 


BUSINESS HOBBY 

Screen Writer Bag of Tricks $32 
Word Handler Graphics Magicn 45 
BD Master DOS Boss 
Visicalc" 3.3 Zoom Graphics 
Master Type Utility City 

Desk Top Plan |! Locksmith 4.0 
Desk Top Pian til Compt Graph Sys 
Visipiot Apple Mechanic 
PFS, File |! Nibbles Away 11 
FPS. File II} GAMES 
Visitrend/Visiplot The Missing Aing 
PFS,Graph |! Choplifter 

PFS, Graph tll Frogger 

Multiplan Wizardy 
Versaform Snack Attack 
Wordstar Castle Wollenstien 
Format II Arcade Machine 
dBASE И Canyon Climber 
Aztec 

Mask of the Sun 
Cannonball Blitz 
Knight Diamonds 
Zork | 

Zork lil 

Starcross 
Serpentine 

Star Blazer 
Deadiine 
Tubeway 

Flight Simulator 
Space Vikings 
Sargon Il 

Spitlire Simutator 
Apple Panic 
Оіутріс Decath 


$29 
149 
155 
185 


Above Inventory 
Magic Window 
HOME 


Home Accountent 59 
Transend | 76 
Transend II 119 
DataCapture4.D 49 
Visilerm B9 
Per.Finance Mgr 85 
ASCII Exprs, Prof. 99 
Electronic Duet 25 
Tax Prep. 1983 149 


Mall Order: Р.0. Box 17329 irvine, CA 02713 
, Metall: 13108 E. Edinger, Sante Ana CA 92705 


(714) 558-8813 


542 W. Trimbie, San Jose, CA 95131 


408) 646-7010 


c 


a Authorized Dealer 


Le 


Яғ 


ae 


LIST 

Acopa Е Pas wsbk $1530.00 
Apple li Plus w/64K 1729.00 
Apple ll System Special w/64K, 

ZB80Card, Vision8O 2519.00 
Apple Ill w/ 128K 3495.00 
Apple ill w/256K 4295.00 
ProFile Hard Disk Drive 3499.00 
Vista Apple Ill Timecard 195.00 


рр computer 


ACP 
$999.00 
1049.00 


1499.00 
2695.00 
2995.00 
2095.00 

169.00 


“Apple Products Available In-store Qnty* 


APPLE HARDWARE 


Lis? 

Appie П Oisk ItwControfr $645.00 
Apple II Disk ЇЇ w/o 525.00 
Apple Family Syslem 2495.00 
PrototypeC ard 24.00 
IEEE-4BB Interface 450.00 
Exiended Warranty- 1 уг 22500 
Super Serial Card 195.00 
LanguageCard 195.00 
Graphic Tablet ЛО 795.00 

"Available Irstore Only" 


ACP 
$449.00 
389.00 
CALL 
21.95 
375.09 
199.00 
174.95 
149.85 
695.00 


MORE HARDWARE 


MICROSOFT 
ZBO Softcard 
16K Ramcard 
The Premium Package 
SSM 
AJO-Ill4 Function Senay 
Parallel 
AIO Serial/Parattet 
KEYBOARD COMPANY 
Numeric Keypad 
Apple Il Joystick 
Appie J| Handcontrollers 
KRAFT 
Joystick 
Hand Controller 
PROMETHEUS 
VERSAbox SpooVBufr 
VERSAcard Ғош-іп-1 
AUTO-DOC diagnostics 
VISTA COMPUTER CO. 
Vision 80 80x24 Card 
Vision 40 40 col. 
enhance 
Vision 20 Lo case ROM 
ABOO 8" DS. DD 
Quartet Disk Dnve 
Duet D'sk Drive 
Solo Disk Drive 
40 Char Type-ahead 
Wild Card 
VIDEX 
Videoterm 80x24 Card 
Keyboard Enharicer lI 
Sott Switch 
Function Sirp Keys 
PRACTICAL PERIPHERALS 
16K Microbulfer 259.00 
32K Microbufter 299.00 
Snapshot Option 149.00 
VOTRAX 
Type n Talk Speech 
SCOTT INSTRUMENTS 
Voice Recognitn VETBO 
CORVUS 
5 Mb Hard Disk 
10 Mb Hard Disk 
20 Mb Hard Disk 
ORANGE MICRO 
The Grappler 1/0 (Plus) 
SATURN SYSTEMS 
32K RAM Card 
64K RAM Card 
128K RAM Card 
NOVATION 
Apple-Cal Il 389.00 
Apple-Cat 212 625.00 
HAYES MICROCOMPUTER 
Hayes Chronograph 
Micromoder II 
Smartmodem 
MOUNT AIN COMPUTER 
CPS Multifunction 
Music System 
A/D plusD/A 
Supertatker 
Introl X-10 Controller 
ROM Pius 
Keyboard Filter ROM 
Copy ROM 
ROM Writer 
M&R ENTERPRISES 
Sup'tterm 80x24 Card 
Sup'rSwitcher 6 Amp 
Power Supply 
Sup'rMod II RF 
Modulator 


49.95 
129.95 


345.00 
149.00 
35.00 
79.00 


375.00 
799.00 


3750.00 
5350.00 
6450.00 


195.00 


239.00 
425.00 
599.00 


69.00 
55.00 


The CP/M Plus 280 card 399.00 
Smarterm 80х24 Card 349.00 
The Synenszer Package 699.00 


16K RAM CARD 


ACP 
$249.00 
89.00 
579.00 


179.00 
165.00 


124.95 
44.50 
25.95 


49.00 
40.00 


199.09 
166.00 
82.00 


269.00 


149.00 

25.00 
399.00 
699.00 
499.00 
269.00 

35.00 
115.00 


279.00 
128.00 
30.00 
69.00 


220,00 
253.00 
109.00 
339.00 
675.00 
2495.00 
2895.00 
3995.00 
129.95 
189.00 
355.00 
505.00 


329.00 
525.00 


229.00 
289.00 
229.00 


169.00 


279.00 
239.00 


49.00 
43.00 


299.00 
279.00 
549.00 


Apple 11 16K 


Compatible with 


180 Softcard" 


. PASCAL CP/M” 


Full 1 year Warranty. Top Quality by COEX 


NEW 
LOW 
PRICE 


$5995 


Also from COEX NEW EPSON 
Parallel Interface for Apple. 


With cable. 


.. 939.95 


TERMS; MO. Cashiers Check. Bank Wire. Personal 
checks allow 2 weeks for processing Include Drivers 


License and credit card 45 Visa, AMEX, CB add 3% 
service charge. Add 3% shipping А handtng or $250, 


whichever is greater. Add 10% Гог foreign orders or 
US Parce! Post Inchide Telephone number. NOCODs 


Prices subject to change wilhoul попсе Some ems 


Sub[ectto Prior sale, Wereserve lte бау In wctertute 


ma^ylar'u er Apta) prices may vary 


BYTE April 1983 
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PRIORITY ONE ELECTRONICS 
THERE ARE NO DETTER BOARDS — THERE ARE NO DETTER PRICES! 


ОРГО FROM PRIORITY ONE ELECTRONICS 


I/O BOARDS 


SYSTEM SUPPORT 1 MULTIFUNCTION BOARD 
Senal port (software prog. baud), 4K RAM included, 
15 levels of interrupt. real time clock, 
optional math processor. 


CMOS RAM SALE! 


RAM 17 - 64K CMOS STATIC RAM 
12 MHz, RAM 17, 2 Wait. ОМА Compatrbie 24 ВИ Addressing 


Part No. Description List Price Our Price 


CPU DOARDS 


CO-PROCESSOR 8086/8087 
16 bit 8 or 10 MHz 8086 CPU with sockets 
for 8087 and 80130 


; i 
Рай No. Description Ust Price ur Price BPGBTITSAG4 64K A&T 12MHz $499.00 $460.00 -—- VL т кетет = $305.00 
BPGBTI8GA AST 8MHz 8086 only 5750.00 $669.00 BPGBTI75C64 64K CSC t2MHz $599.00 $550.00 нг pie = " — олай sasha 
BP&BTIB&C CSC 10MHz 8086 опіу5850,00 $164.89 BPEBTH231 — Math Chip ; qas 
BPGBT186487 A&T with 8087 option 51050.00 $939.00 RAM 16 - 92K x 16 DIT CMOS STATIC RAM BPEBTB232 Math Chip eats 
BPGBT186C87 CSC with 8087 option*S1150.00 $1065.00 8 and/or 16 Bit dobim AR T w/8231 Math Chip $570.00 

инан cima Ss 12 MHz. RAM 16. 32K x 16 ог 64K x 8 BPEBTIB2CMI CSC w/8231 Math Chip $670.00 

DUAL PROCESSOR 8085-8088 IEEE/696 t6 Вл 2 Watt. 24 Bit Addressing BPGBTIG2AM2 A& T w/8232 Math Chip $570.00 

| / ; ЫШНА ды 122 $550.00 $510.00 ВРЕВТ1620М2 CSC w/8232 Math Chi 670.0 
6 or 8 MHz provides true 16 Bit Power with a standard ВРЕВТІВ0С 64K CSC І2МН? $650.00 $610.00 М а ір 5670.00 


8 bit S-100 bus 
BPEBTIBI2A A&T 6MHz $495.00 $438.00 
ВРЕВТІБІ2( CSC 6/8 MHz - $595.00 $529.00 


68K - 68000 16 DIT CPU 
16 bit 8 or 10 MHz on-board sockets for 2716, 2732. 
or 2764 EPROMs for up to 8K x 16 of memory 
ВРЕВТІВАА А&Т 8МН; $695.00 $925.00 
BPGBTI84C CSC 10MHz $850.00 $165.00 


FORTH OPERATING SYSTEM FOR 68K CPU 
Requires a DISK t. 64K of CompuPro memory, 
and an INTERFACER 3 or 4. 
BPEBT6BK0S FORTH operating system 


CPUZ - 7800 CPU NOW 6MHz! 
3/6 MHz 2808 CPU with 24 Bit Addressing. 
FASTEST Z80 CPU AVAILABLE' 


MPX CHANNEL DOARDS 
МО Multiplexer. using 8085A-2 CPU on board w/16K RAM 
BPB&BT166A16 Assembled & Tested 5649.00 489 
ВРЕВТ166С16 CSC $749.00 8674.99 


$200.00 


NEW! RAM 21 - 128K STATIC RAM 


816 RAM 21 12МН?, 128K x 8 or 64K x 16 


BPEBTIGOA 3/6 MHz А&Т $325.00 earn ЕЕ E/696 8 or 16 Ви. 1 2 Amps. 24 Bit Addressing 
BPGBTIS0t 3/6 MHz CSC $42500 $379.00 BPEBTISOA 128K ART $1095.00 $ 995.00 INTERFACER 1 
ЕРЕВТ1900 128K CSC 5124500 $1125.00 Two Serial 1/0 
BPGBTI33A Assembled & Tested $295.00 $259.00 
BP&BT1330 CSC $370.00 $329.00 
INTERFACER 2 


M-DRIVE SOLID STATE DISK DRIVE, 


2500% FASTER!! 
Not really. but the next best Ihing for CompuPro 8085/88 
Users Cal! tor Detaits on M-Drive. 


Three parallel, one serial І/О board 
Assembled & Tested 5325.00 $289.00 
CSC $399.00 $359.00 


INTERFACER 3 


BPGBTISOA 
BPGBTISOC 


M-Drive requires a MH z CPU 8085/88 dual processor. Disk 
1 DMA disk controller and System Support 


Eight-channel multi-user serial I/O board 


1 Multifunction Board BPGBTI748A Assembled & Tested $699.00 $628.89 
BPBBTMOI2BKA 128K of ABT memory & M-Drive Software $1198.00 ВРЕВТІ7480 CSC 200 hr. 8 port 5849.00 5148.89 
BPEBTMDI28KC 128K of CSC memory & M-Duve Software $1398.00 BPGBTI745A Assembled & Tested $599.00 $558.89 
BPEBTMD256KÀ 255K of ABT memory & M-Drive Software $2395.00 BPGBTI745C CSC 200 hr. 5 port $699.00 $626.89 
ВРБВТМ0256КС 256K of CSC memory & M-Drive Software $2795.00 


M-DRIVE/H HARDWARE LOGICAL DISK SYSTEM 
Interfaces through two 1/О ports, and runs at 10MHz. 
IEEE 696 compatible. Requires any CompuPro CPU 
and a Disk 1. Each board contains 512K of fast, low 
power (900mA) RAM. with parity checking. 
BP6BTI97A M-DRIVE/H w/software, AST — $189500 $1295.00 
ВРЕВТІ970 M-DRIVE/H w/software. CSC — $209500 $1495.00 


“When 2 ormore 8” disk drives are purchased with Disk 
1 Controller. 


DISK CONTROLLERS 


DISK 4 FLOPPY CONTROLLER - OUR DEST! 
Fast DMA, Soft Sector, Controls Up to Four 8" or 5A" 


Single or Double Density Drives. 
€ 
.00 


BPPDBI7IACPM АЯТ w/CPM 2.2 & BIOS 5670.00 
"When purchased with two 8" 
disk drives only. 


INTERFACER 4 


ВРРОВІ71ССРМ CSCw/CP/M2.2& BIOS $770.00 $595.00 

BPGBT171A Disk 1 Controller A&T $495.00 $449.89 

BPEBTI7IC Disk 1 Controller CSC $595.00 5550.00 Three Serial, 1 Parallel, 1 Centronics Parallel 

BPGBTCPMBD CP/M 2.2 for 280/8085 w/manuat $174.89 BPGBTI87A Assembled & Tested $45000 $399.00 
& BIOS 8" S/D disk ВРЕВТІВ?2 CSC $540.00 $479.00 

BPSBTCPMBG CP/M 2.2 tor 8086 w/manuais $299.89 


& BIOS 8" S/D disk. 


DISK 2/SELECTOR CHANNEL 


5-100 MOTHERDOARDS 


Active termination, 6-12-20 Slot 


5-100 MAINFRAME 


HARD DISK CONTROLLER BPG8TI53A — A&T 6 slot, 2 Ibs. $140.00 $125.00 
Fast DMA 2 board set. controls 4 Shugart 4000 series 1 10V 60Hz CVT Maintrame uses famous 20 slot BPGBTIS3C CSC 6 slot, 2 Ibs. $190.00 $155.00 
or Fujitsu 2300 type drives. Includes CP/M 2.2' CompuPro Motherboard (55 Ibs.) BP&BTISAA ААТ 12 slot, З Ibs. $175.00 $155.00 
BPG8TI77A Assembled & Tested $795.00 $750.00 BPGBTENC20RM 20 Slot Rackmount 5895.00 $825.00 BPGBTIS4C CSC 12 slot, 3 Ibs. $240.00 $220.00 
ЕРЕВТІ770 CSC $895.00 $850.00 BPGRTENC20DK 20 Slot Desk Top $825.00 $760.00 BPGBTISSA — A&T 20 slot, 4 Ibs. $265.00 $235.00 
BPGBTISSC CSC 20 slot, 4 ibs. 340.00 $310.00 


x е А... ida P 
RETAIL STORE PHONE NUMBERS: (Chotsworth:) (219) 709-5464 - (Irvine:) (714) 660-1411 


сла Bve à. 4604 Circle 471 on Inquiry card. 


PRIORITY ONE ELECTRONICS 


© TeleVideo 
WORLD’S BEST SELLING TERMINAL 


Extra Memory Pages سے‎ 


FREE! 


BPPDATLYO252P* $749.00 
*TeleVideo 925 w/free 2nd page 
memory Jat, a $95 00 Value! 


ВРРОВТІЧО5 04Р“ $949.00 
*TeleVideo 950 witree 2nd, 3rd & 
4th page memory kil. $285.00 value! 


ЕРТІ (910 5648.00 
Withernutations & foreign languages 


mono weg a7 te DEST BUYS! 


1200 BAUD AUTO-DIAL 


HAYES SMARTMODEM COMPATIBLE 


u.s. 
ROBOTICS ~c 


MODEMS 
$495.00 == 


The AUTO DIAL 212A Modem is a direct connect 0-300 or 1200 baud 
modem capable of dialing and calhng for you. The AUTO DIAL 212A Is 
compatible in function to the OC Hayes SMARTMDOEM”™. 


Part No. Description List SALE Price 
BPUSRAUIALZ1 2A 0-300 1200 baud dialingmodem 559900 $495.00 


Á Suas" & MICROPOLIS 


= SIME SUBSYSTEM 


e 780A 4MHz CPU e 64K RAM e 35 MegaByte Win- 
chester Hard Disk Drive. Cabinet. and Power Supply € Hard 
Disk Drive BIOS e 2 RS-232 1/0 Ports @ Floppy Disk Con- 
troller @ user Friendly Menu Driven CP/M 2.2” ө Drive 
interface Cable 


ALL OF THIS FOR ONLY: 


If purchased separately: $5445.00 
BPPDBSBCSYS! (Shipped Freight Collect) 


E Сан ornia 
omputer 
—_ Systems 


64K IEEE/S- "100 адра RAM 


6957” 


2 or r AMZ BANK SELECTABLE 


€ 2 or 4MHz operation € Designed to IEEE proposed S-100 bus 
standard € Dperates with either an BOBO ог 7-80 based S-100 system 
providing processor transparent refreshes with both € Bank-select 
sysiem allows system memory expansion @ Any 16K block can be 
made bank-independent ® All 64K can be made bank-enabled on and 
reset € Supports ОМА € Jumper-selectable Phantom inpul € 
Assembled & Tested € Uses Popular 4116 RAMs 


REGULAR LIST PRICE IS $375.00 


$199.00 


BPCCS20653 (Sh. Wt. 2 Ibs.) 


CONTROLLER, 
AND CP/M? 

FROM 
ompuPro 


ABSOLUTELY THE MOST COST EFFECTIVE 
DISK SUBSYSTEM EVER OFFERED 
BY PRIORITY = ELECTRONICS)! 


CABINET AND 2 QUME DT8 DOUDLE SIDED DRIVES 
|PROVIDE 2.4 MBYTES OF MASS STORAGE!! 


(ompuPro: UN-SYSTEM 816 


FOR THOSE WHO DEMAND 
EXCELLENCE! 


Each CompuPro system contains the same nucleus ol com- 

mon hardware and software. This insures compatibility 

between systems as well as allowing you to expand as your 

needs grow, The following is a list of the basic hardware 

components as well as software. 

HARDWARE: 

e Desk top Enclosure 20 slots 

€ Floppy disk enclosure wilh 2 бите O18 drives 

€ ОМА Floppy Controller 

e 8/85/8088 CPU operates 8 or 16 software 

e Memory in the lom of RAM 175 

€ System support 1 (Clock calendar, RAM/AOM/math processor options. 
RS-232 Serial port, dual interrupt controllers, triple interval timers and 
morel) 

@ All internal cables 

SOFTWARE: 

e CP/M 22" and CP/M 86” 

ө M Отме Software - allows the use of memory as another disk drive 

€ Sorcim's SUPERCALC 86" 

ө Ashton Tate's DBase tt 


DIG DEEP!! Now is the time to buy 
the CompuPro UN-SYSTEM 816!! 


SAVE MONEY, and have an UN-SYSTEM 816 for your very own! All 
UN-SYSTEMS contain the very same components as the SYSTEM 
8165 listed in our Winter 1983 Engineering Selection Guide, but are not 
installed or contigured. All it takes is your professional computer 
experience and knowledge to have the highest performing 5-100 
computer system on the markel today. BEWARE! This is nat lor the 
novice and inexperienced user. as it requires a weil-matured knowledge 
in System integration procedures. 


So, WHY WAIT!? Don't Pass Up This 
Incredible Deal!! 


Each component of the UN-SYSTEM 816 has been assemhled and 
mdividuaily tested. Final installation and contiguration are the sole responsi- 
bilily of the purchaser 


PRIORITY ONE ELECTRONICS 


нал Wu Lb 


UN-SYSTEM 816/A 


DUAL QUME 8" FLOPPY DRIVE, 
CADINET, DMA 5-100 


£8T2063? 
OHTA 
БЕТСРЕӘ0 


Р5С503503 


$1595.00 
“ІРР18687296575 


YOU SAVE 
91419.77!! 


List Price 
$2325 м 
$495.00 
3175.00 
$ 1077 
$3014.77 


$1295.00 


Lut 5222500 sari 510000 [1 кетм: 


ENTRY LEVEL - SINGLE USER 


Disk storage 24 Megabytes. Expandable to 4.8 Megabytes. 
Main memory: 128K - expandable to 1 Megabyte 


Serial Ports 4 / Parallel Ports: 1 
Centronics/Epsoan ports: 1 


Software CP/M 2 2". СР/М-86”, M-Drive, SuperCalc-B6, dBase. 


Component List Price: $6705.00 
OUR SALE PRICE: 


$4795.00 


SINGLE USER SYSTEM 


BPGBTUNSYSAIG 

SAVE 
21910.00" 
UN-SYSTEM 816/B 
ENHANCED HIGH PERFORMANCE 


Disk Storage 2.4 Megabytes. Expandable to 4.8 Megabytes. 
Main memory 256K - expandable to 1 Megabyte 


Serial ports; 6 


Soltware: CP/M 2 2°", CP/M-8B5'", M-Orive, SuperCalc-86'". dBase 


- 
Component List Price: $8497 00 
OUR SALE PRICE: 


$5795.00 


BPGBTUNSYSBI6 


62704- 


UN-SYSTEM 816/6 


HIGH PERFORMANCE MULTI-USER SYSTEM 
Disk storage: 2.4 Megabytes. Expandable to 4.8 Megabytes. 
Main memory: 384K - expandable 10 1 Megabyte 


Serial ports: 9 


Software: CP/M 2.2”, CP/M-B6'", MP/M 8-16”, M-Drive, SuperCalc- 


85”. dBase |І” 
Component List Price. $10.636.00 


OUR SALE PRICE: 


$7595.00 


BPGBTUNSYSC16 


AVE 
63041: 


00!! 


ORDER TOLL FREE (800) 423-5922 - СА, АҚ, НІ CALL (213) 709-5111 


Terms U.S VISA, MC. BAC. Check, Money Order, U. 


Funds Only CAresident sadd 6% Sales Tax MINIMUM PREPA) 
SHIPPING & HANDLING ol $3.00 for the first 3 Ibs. plus 40€ for each additional pound. Drders over 50 Ibs. sent freight collect. Just in case, please include your 
phone number Prices subject to rhange without notice. We will do our best to maintain prices through April, 1983. Credit Card orders will be charged appropriate 
freight. If you haven't received your Winter '83 Engineeig Selection Guide. send $1.00 lor your copy today! Sale prices for prepaid orders only. 


OR (ЕН $15.00. Include MINIMUM 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (ігуіпе:) (714) 660-1411 


Circle 471 on inquiry card. 


PRIORITY ONE ELECTRONICS 


ары ал 5010058 


DRIVE 
E DENSITY 


5" FLOPRY DI 
OUD: 


574” DISK DRIVES 


| 90 DAY WARRANTY! BPMPISI* — Single-Sided Double-Density 48 TP! $200.00 
чы, анн BPMPI52* ^ Double-Sided Double-Density 48 ТР! $210.00 

| ES BPMPI91* ^ Single-Sided Double-Densily 96 TPI $275.00 
ONCE AGAIN you BPMPI92* Double- Sided Double-Density 96 ТРІ $400.00 
RECEIVE THE | *Heplace "*" when ordering, with "m" for MPI style bezei, 


or "S" for Shugart style bezel (Shipping Weight 5 Ibs.) 


2" HIGH 6" DISK DRIVES 


BENEFIT OF OUR 
UNEQUALLED PUR- + CAL 
CHASING POWER! o gemi d 


$-100 DUAL ry SUBSYSTEM 


The first 2” high 8" disk drive allows for mounting under 


BPCCS2422A S-100 Disk Controller with CP/M 2.2 1 $399.00 
BPSIEFDD 1008 Siemens Double Density 8” drive 2 $398.00 © nate am ШЕ 2 | 
ВРЇНЕПЕ002 Dual Horizontal Cabinet 1 $295.00 E ra ош ам 
with Power Supply BPMPIAIM 7 High 1 side double-density $380.00 
and Data Cable | $35.00 BPMPIA2M Y2 High 2 side dauble-density $460.00 
$1127.00 BPMPI4IS Full height 1 side single drive, dble-density $380.00 


BPMPIA2S Full height 2 sided single drive. dble-density $480.00 
BPMPI410 Full height 1 side dual drive, dble-density | $780.00 
BPMPIA20 Ful height 2 side dual drive, dble-density 9920.00 
(iSftipnping Weight 11 Ibs per drivel 


‘Tandon 


SAVE .$132.00!! 
DON'T 
995.00 
5 ө BP ae 


BUY DRIVE AND CADINET TOGETHER AND $A VE! 


DUAL 8" SIEMENS F001008, 
DUAL 8" CABINET POWER SUPPLY 
AND INTERNAL POWER CABLES 


IF BOUGHT SEPARATELY: $890.00 


PRICED AT: 5675.00 


BPPOBIIISIE 
ENVIRONMENT MONITOR PANEL 


Temperature and voltage monitor with visual and audible alarm tor 


International 
Instrumentation 
Incorporated 


Exactly one-half the height of any other model 
Proprietary, high-resolution, read-write heads patented 
by Tandon 

D.C. only operation - по A.C. required 
industry standard interface 

Three millisecond track-to-track access time 


TANDON 8" DRIVES 
BPTNOTM8481 Single Sided: $380.00 — 2 or more: $370.00 ea. 
BPTNOTM8482 Double Sided: $495.00 2 or more: $485.00 ea. 


TANDON 57/4” DRIVES 


(9 165.) 


overtemp condition. Direct Digital Readout of Internaltemperature in BPTNDTMIOO! Single Sided, 250KB (5 Ibs) $220.00 ea. 
C on standard DVM : 2 or More: $200.00 each 
к Positive Pressure Filter Cooling r Hinged top lar Cd Y Access ей c" mo sii ا‎ montor ye аи pa еніне. Же жир = 
e Fogar Supa “ ^ hy хии өй BPIIFÜEOU2EM Cabinet only with disk ewaonument montor 9275.00 2 or More: $270.00 each 
e Each output 15 individually fused e Modular power connectors died roo ии ? p ВРТНОТМ1003  Singte Sided. 500KB $295.00 ea. 
з id 2 or More: $270.00 each 
" BPTNDTMIOO4  Doubte Sided. 1000KB $395.00 es. 
OUR FINEST 8" DUAL DISK DRIVE CABINET p 2 or More; $315.00 each 
Т) і у 
DUAL 8” HALF HEIGHT 
International FLOPPY CABINET 
Instrumentation 
e 24V @ 4A5V @ ЗА 
Incorporated Bom 


INSTRUMENTATION, 
ә Fan coote& INC. 


€ Socketed power connections 
е All supplies regulated Ust Price SALE 


BPIIIDTLOO2 Dual Thin Line Cabinet (12 bs) $225.00 $165.00 


құр 800та ШЕШ 


Compare these features listed 
and you'll see why this cabinet 


is our DUY THE CABINET G DRIVES AND SAVE! 
With 2 Tandon Thinlines 
FINES T DISK CABINE T BPPDBLIITNDI Cabinet w/2 TNDTM8481 -1 sided (30 105 )$885.00 
— STANDARD UNIVERSAL DISK ENCLOSURE ВРРОВІИТНО2 Cabinet w/2 ТМ07М8482 -2 sided (30 105.) $1115.00 
* M a — ; List Price OUR Price 
e Positive pressure forced air cooling for reliable disk drive operation — 19500 $425.00 With 2 MPI Slimilnes 


ә AC input via 3 wire 7 foot international cord/socket set 

ә AC input EMI filtered to six amps to help prevent disk crashes due to 
power spikes and line naise 

14 gauge main chassis 

Integral power supply with 5V @ 6A/-5V 3 1A/24V @ БА 
Double-sided custom PC power board and ѕириу 

Each DC supply and AC separately lused 


With auginenled power suply lohandte Tandon Slimiine. or Winchester 
disk drives, Includes the disk environment monitor. 


BPIlIUDEDOAAUG $733 00 


With Disk Environment Monitor for cool, reliable operation. 
BPINUDEOO4EM $584 95 


$625.00 


$495.00 


ВРРОВИІМРН Cabinet w/2 MPI41M - 1 sided (30 105) $920.00 
BPPOBLLMPI2 Cabinet w/2 MPI42M - 2 sided (30 105.) $1080.00 


ЕРІШТІМРІКІТ MPI drive adaptor mounting kit (2 Ibs.) $24.95 
BPIIIDCCSHU Shugart / AC/DC power connector kit (2 105.) $14.95 
(For full size single SA801 or compatible drives} 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (219) 709-5464 - (Irvine:) (714) 660-1411 
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PRIORITY ONE ELECTRONICS 


Өзлмүо 3 
4 a Ovep VE == à 


DATA 


DISPLAY 
MONITOR 


24 Lines x 
64 Characters 
BPSYODM2112 List Price: $160.00 
SALE PRICE: y 
85-00" 


$75.00!! 585” 


LOWEST COST 
PRINTERS eg 


$299.00 


P 


to 256K 


BPVISO25665 


СОЕХ 


(Sh Wt 


Е ш M 
€ 80 cps 9 10 12 ог 16 5сіл ® 3 Selectable tine spacing 9 Vertical = 3-- am 
format control € Centronics paralielor RS232 serial interface 9 Uses SE MM | 
a standard Underwood spooled ribbon € Friction and tractor feed = , = 

List Price ОШ Price mmu 
BPCOXBOFT Paraltel int s39900 $299.00 | 
BPCOXBÜFTSER Serial wn 534400 $299.00 


BPCOXAPLINTP Appi наше imertace wicable 549,95 


по wait states 


@ Parity can be disabled 
229. 00 ASO at User's option 
АЮОМ CORPORATION € On board parity bit on 


each Byte 

e Fully expanded, a full 
576KB on one card 

ө One board fills entire 
primary RAM address 
Shace available 

e Full Vista 120 Day 
Warranty 


iSh Wi t! ibs. 


ө 5 x ? Dot Matrix 9 Parallel interface (Centromcs) € Tractor Feed 
е Dot Addressable Graphics € Up to 3-Part Paper ® Sell Test ® 
One Year Warranty € 30 CPS 80 Column Unidirectional! @ Uses 
Regular Paper 


ВРАХМЕРІ 004 Dot Matrix Printer 538400 $229.00 


THE COMPATIBLE P1350 Lor 
Р Р : 
TOSHIBA | “оле 
100 CPS LETTER QUALITY, 200 CPS DRAFT MODE 
| FEATURES: 


LETTER QUALITY 
DOT MATRIX PRINTER! 


ж 1 
м 3 
^ pes 
NENNEN ШЖ 
$1895.00 


BPCCCPT350 List Price: $2195.00 


e 100% Surface tested 
e Lifetime warranty 


Description 


ө Serial Interface ө Software or switch setectable 
© Fast 200 cps draft made type styles 
e High quality Word Process- ® Complete plotter capability 
ing mode for letter quality with bidirectional tractor | ы 
ө Full graphics capabilities € Unique 24 pin MICRO DOT MasterCard 
(dot addressable) matrix print head 
List Price OUR Price 
BPCCCP1350T  Bidrectional tractor $295.00 $275.00 


You won't believe the print quality of the COMPATIBLE in its letter 
quality mode! If we didn't tel! you it was dot matrix, you woutd have 
never known! (Shipping Weight 48 Ibs) 


@ 64K RAM Expandable 


e One RS232 Senal Port 
@ One Parallel Printer Port 


SALE PRICE: 


$399.00 
rr | £s: MAXICARD 


21 msi Vista PERSONAL COMPUTER RAM CARD 
OD POPULATED IN 64K, 256K, or 576K 


ШЕБЕР : 


€ Runs at full speed with 64K 5199. OO 


(BM i5 а trademark ol Internatinnal Business. Machines) 


ө Includes reinforcement ring 
e Write protect with tabs 


BPULTS2810 10 sector, 80 track, 2 sided 
BPULTS2816 16 Sector, BO track, 2 sided 


BPIIIWPOB251 Single punched 


4/$10.00 


BPHIWPDB252 Dual Punched 


4/$12.00 


@ Real Time Clock 
Calendar with 
Battery Backup 

(Sh Wt 1 Ib) 


List Price. $595.00 


BPCNDOB2SP 25 Pin Male 


BPCNOUB2SS 25 Pin Female 

BPCNDDB51212 t Pc Grey Hood 
BPCNDP25H 2 Pc Grey Hood 
BPCNODBS1226 2 Pc Black Hoo 
BPCND020418 Hardware set 2/ 


QTY 
50 
ШЕ“ 
[ a 
-E 1000 
km 
E 
-E 4500 
| 
== 
a 


$79.00 


0 - 300 BAUD 
MURA МИ-100 


e 0 - 300 baud 

e Н5232С interface 

ө Full duplex 

e Carrier detect indicator 
e Bell 103 compatible 

€ Low voltage 


BPVISOS7664 List Price $379 00 


SAVE $180.00 
256K 5449.00 


BP¥1S0576256 List Price $789 00 


SAVE $340.00 
576K $950.00 


8РЧ150576576 List Price $1299 00 


SAVE $349.00 


BPCNDRS2328F #5232 cable 


sou Б” FLOPPY DISKETTES „е 


SINGLE SIDED‏ کک 


ШЕШ 


43 il" 


40 TRACKS — BOX OF 
DOUBLE DENSITY 10 
ORDER INFORMATION: 


BPULT51401 Soft Sector ч 
BPULT51410 10 Sector 
BPULTS1416 16 Sector 


! 
SALE: Box of 10 


LR 
2 Boxes 


BPULTS2401 Soft sector. 40 track. 2 side 

BPULTS2410 10 sector, 40 track, 2 side 35 0 0 Т 0 0 0 
BPULTS2416 16 sector, 40 track, 2 side $ u " 
BPULTS1801 Soft sector. BO track, 1 side 

BPULTS1810 10 sector, BO track, 1 side 30 00 50 00 
BPULTSIG16 16 sector, BO track, 1 side п в 


ВР 152801 Soft sector. BO track, 2 sided 5 


40.00 970.00 


h Wt 2 Ibs) (Sh. Wt. 4 Ibs.) 


PRIORITY ONE ELECTRONICS = 
M016] DEERING AVE. CHATSWORTH, CA 91311 as 
ORDER TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5111 


Terms U.S. VISA. МС, ВАС, Check. Morey Order. U.S Funds Only CA residents add 6/>% Sales Тах, MINIMUM PREPAI 
SHIPPING & HANDLING of $3 00 for the first 3 tbs. plus 40€ for each additional pound. Orders over 50 Ibs. sent freight collect Just incase, please include your 
phone number Prices subject to change without notice. We will do our best to maintain prices through April. 1983. Credit Card orders will be charged appropriate 
freight Il you haven't receved your Winter '83 Engineeing Selection Guide. send $1 00 for your copy today! Sale prices for prepaid orders only. 


EIA/RS232 WALL PLATES 


{Does not include connectors} 


Jb TEXA 
INSTRUMENTS 
16 PIN GOLD AND TIN 
DIP SOLDERTAIL SOCKETS 


D "D" SUD-MINIATURE 


CONNECTORS 


1-9 1024 25-99 100-UP 


$2.75 $2.50 $2.25 $1.95 
$4.00 $3.50 $3.25 $3.00 
$1.65 $1.40 $1.25 $1.15 
$1.50 $1.25 $1.10 $1.00 
d $1.75 $1.50 $1.35 $1.20 
Pr $1.00 $ .60 $ .70 $ .60 


TIN — GOLD 
BPTISIGLP ВРТІБІБІР 


$ 8.00 $ 10.00 
$ 60.00 $ 80.00 
$225.00 $315.00 


DIRECT CONNECT MODEM 


© Answer switch selectable List Price SALE 
BPMURMMI00 ys 300 baud modem 59995 $78.00 


hipping Weight: 2 Ibs.) 


$19.95 


Me 
“Ray Ty, 


$25.00 
$40.00 
$180.00 


10 Boxes 


$280.00 
$220.00 
$320.00 


(Sh. Wt. 20 Ibs.) 


NEDA 


ORDER $15.00. Include MINI MUM 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (ігуіпе:) (714) 660-1411 


Circle 472 on inquiry card. 


PRIORITY ONE ELECTRONICS 


16,000,000 BYTES OF STORAGE 


5-1 00 16MBYTE DMA HARAD DISK SUBSYSTEM 


iL 

ТАСТАРЫ 

` : and then there are PRICE BARRIERS 

| TO BE S-H-A-T-T-E-R-E-D!! 

Priority One Electronics prides itself 

on breaking price barriers — but 

never like the one you see here! We're 

talking about 16 M-E-G-A- 
B-Y-T-E-S FOR ONLY 

$1595.00! 

That's the storage capacity of THIRTY 

TWO Shugart SA801Rs — at one 

tenth the price! And there can be no 

comparisons between the perform- 


ance of this system and floppy disk 
drives! 


77 
J 


BPMDSDMAM 16 


PURE SPEED WITH CP/M 2.2” AND 


Thats what you get when you operate this subsystem. Imagine data access 

virtually without wait! By using DMA technology. the actual time required to send M I CR OS OF T 
and retrieve data is greatly reduced. With the additional speed and high density of тм 
the 5'4“ Winchester disk drive from COMPUTER MEMORIES. you will have BA SIC V5.2 ! 


enormous files at your own fingertips without the frustration of searching for the 


right floppy disk! The throughput of this subsystem ı5 further increased by having | 
all low level disk drive routines resident on the DMA controller. thus relieving the E 
computer for other tasks. 

COMPATIBILITY 16,000,000 BYTES FOR 


MORROW DESIGNS engineers have invested thousands of man-hours to assure 


that this M16 hard disk subsystem will be compatible with almost all S-100 | 
IEEE/696 computer systems. Each M16 hard disk subsystem is supplied with 

CP/M 2.2". and MICROSOFT BASIC V52". MORROW DESIGNS has even | 
included an INSTALL program on 8" disk so you can easily custom configure your ri 


M16 subsystem to operate flawlessly with any system that is fully IEEE/696 


compatible and has no other DMA devices on line. 
EXPANDABLE 
The M16 subsystem can grow with your needs. The DMA controller can operate Ш 


up to four drives at one time. Just imagine — 64 MBytes on line! Also, as 


technologies progress. you will be prepared with a controller designed with the S A VE 5 q 400.0 00! 
future in mind! " 


KEY FEATURES: CONTROLLER: _ | 
DISK DRIVE: e Fully compatible with high speed 6MHz 


" DISCUS M16 Computer Memories and8 MH2CPUsoftoday and tomorrow DO N'T WAIT! | | 
СМІ5616. 16Mb formatted capacity 4 ОМА bus arbitration as outlined by the ыыы 
ы NUES ымы INS e Controls 1104 sott sectored Winchester WE H AVE 0 N LY A LI M ITE 1! ІШ ANTITY 


e Same DC voltages as the minifloppy drives 


° ae and stepper motor head ® op" "ind ln THAT WILL BE AVAILABLE ON Д FIRST 
Addeesses тю 16 мав COME FIRST SERVE BASIS! 


ө 5.0 megabit/second transfer rate ul 
ө 
ity 8 inch floppy € Addresses an infinite number of tracks 
e 
е 


e Same track capacity as a double dens- 

e 170 millisecond random average ac- 24-bit address burst DMA transfers 5 | F 
70 milisecond random average a 5 N әкеге мезі MA тате AND THESE WON'T LAST LONG: 
simple software algorithm CPU speed of 2.5MHz is required 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
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PRIORITY ONE ELECTRONICS 


NO ONE ELSE HAS LOWER SCOPE PRICES! 


‚© CONSUMER 


| ~ REBATE 
2 Probes M - -CERTIFICATE 


z Included — |^ = ap "ааа 
кё | With Each | ығы 


DUAL TIME BASE! TRUE. | к 
CALIBRATED DELAYED SWEEP! BKP1535 SPECIFICATIONS: ВКР1530 SPECIFICATIONS: 


e 100MH2 ВКР1590, 70MHz BKP1570 e Lighted function pushbuttons employing e 35MH: response; usable beyond 50 MHz 9 2 € Delayed sweep operationforsweep expansion up 
e imV/divison sensitivity electronic switching with non-volatile mV/cm vertical sensilivity € Signal delay line for (о 1000V € 5 mV division sensitivity selectable 2 
e 500 44 V/division cascade sensitivity RAM memory accurate view of high frequency pulse leading edge mV to 20MHz е Variable hold-off pulse train 


€ Alternate trigger capability ® Automatic or display € Single-sweep for nonrepetitive wave- 


Four-input operation provides trigger view e 8 x 10 cm internal graticule CRT manual selection of CHOP AND ALTERNATE dual- forms € Built-in triggering filters € Video sync 


on 4 separate inputs | ө Video sync Separator Standard trace display € Variable hold-off for accurate pulse separator standard € CHOP or ALTERNATE dis- 

e Alternate time base operation e Dual intensify controls train display е Videosyncseparators standard e play ө Differential input capability ө 11.7 nS rise 
e 20 MHz bandwidth limiter CH1 & CH2 e Voltage and current probe calibrators Built-in triggering filters € PDA CRT with P31 time for short duration pulses € Alternate trigger 
(BKP1590 only) phosphor e 10:1/rel/direct probes included ® Capability € Front panel x-y operation € 40:1 /ret- 


pt PRECISION Differential input capability erence/direct probes included 


100 MHz 70 MHz 95 MHz 30 MHz 
8 TRACE - 4 CHANNEL 8 TRACE - 4 CHANNEL DUAL TRACE - TRIGGERED DUAL TRACE - DELAYED SWEEP 
ВРВКРІ590 List Price: $1995.00 BPBKP1570 List Price: $1395.00 BPBKP1535 List Price $950.00 ВРВКРІ530 List Price: $875.00 


$1449.00 $995.00 $695.00 $625.00 


(Shipping Weight 18 105) (Shipping Weight 18 bs ) (Shipping Weight 20 Ibs.) (Shipping Weight 20 Ibs) 


SAVE $546.00!! SAVE 5400.00! SAVE 5430.00! SAVE $301.00!! 
INCLUDING REBATE INCLUDING REBATE 


H-P QUALITY AND PERFORMANCE AT OUR LOW PRICES! 
SERIES 10 - Programmable | Calculators TM C/CV - Handheld Computer m 


e RPN Logic 
€ Continuous Memory 
€ Convenient Design 
е Automatic Turn-off Function 
e fe | Buy a Series 40 Computer or Peripheral and get an 
e Self Diagnosis enhancement module FREE* — Up to a $125.00 Value! 
e Rugged Construction One Free Module with each Computer or Peripheral! 
Part No. Description ListPrice SALE Buy one of these: 
BP HP-11C Advanced Scientific (3 Ibs) $9000 $ 79.00 memory module included (Wt. 5 185.) $195.00 | $1 49.00 
"BP HP-12C Advanced Financial $120.00 $ 99.00 | BP HP-41 CV Handheld Computer w/5X Memory (5 bs) 527500 $279.00 
BP НР-15С Advanced Scientific w/matrices (3106) $120.00 $ 99.00 | BP HP82104A Plug-in Card Reader (Sh. WL 5 bs) 519500 9759.00 
Computer Science (Sh. Wt. 3 Ibs) BP НРВ2161А Digital Cassette Drive (Sh. Wt. 5 Ibs) $450.00 $349.00 
BP HP82162A Thermal Printer/Plotter (Sh. Wt. 5 Ibs) 5450.00 22208 
BP HP82163A Video Interface (Sh. Wt. 5 Ibs) 522500 9779. 
CA czekano HP-756 Portable Computer z 
PACKARD Get One of These Enhancement Modules FREE! 
| BP HP82150A HP-iL Module $125.00 un 00 | 
e A T BP HP821704 Quad RAM $ 75.00 59.00 
а ТЕП қа meth Gee BP HP82180A Extended Functions/Memory Moduie $ 75.00 $59.00 
e Powerful BASIC Language BP HP82181A Extended Memory Module $ 75.00 $59.00 
BP HP821824 Time Module $ 75.00 $59.00 


Uses same peripherals as Series 40 *Each Computer or Peripheral is shipped with a coupon for free Enhancement Module direct from 


Hewlett-Packard (Offer expires 4/30/83). 


zw PRIORITY ONE ELECTRONICS жз m 
9161 DEERING AVE CHATSWORTH, CA 91311 m— 1 
E TOLL FREE (800) 423-5922 - CA, AK, HI CALL (213) 709-5111 


Terms U.S. VISA, MC. ВАС, Check, Money Order, U.S. Funds Only. CA resident sadd 6% Sales Tax MINIMUM PREPAID ORDER $15.00. Include MINIMUM 
SHIPPING & HAN DLING of $300 for the first 3 Ibs. plus 40€ for each additional pound. Orders over 50 lbs. sent freight collect. Just in case. please include your 


S 8 à 9. C C phone number. Prices subject to change without notice. We will do our best to maintain prices through April, 1983. Credit Card orders will be charged approp- 


RETAIL STORE PHONE NUMBERS: (Chatsworth:) (213) 709-5464 - (Irvine:) (714) 660-1411 
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BP HP-75C (Sh. Wt. 5 Ibs.) List Price: $995.00 


F Ze MICRO 
(07. el. SALES 


Жж MADE IN U.S.A. BY AMERICANS Ж 


5-100-4 MINI'S 


Choose the System that fits your needs! 
A complete computer system ready to add 
on a terminal and printer. All Systems in- 


clude CP/M? software and system manual | 


set, Full six-month parts and labor warranty 
excluding drives which carry the full O.E.M. 
manufacturers warranty. 


MINI FLOPPY 


| Only $1395.00 

COMPLETE 

ж with 48 TPI single sided 
double density 54" .. $1395.00 

* with 48 ТРІ double sided 
double density 54" ., $1495.00 

* with 96 TPI double sided 
3 double density 5%” ,. $1650.00 
An inexpensive but powerful system featuringa 
4 slot S-100 bus chassis with the XOR S-100 
board set; 4-MHZ Z-80 CPU * 64K dynamic 
memory * multi-sector mixed density disk con- 
troller ж 2-RS232 output ports in the rear for 
your terminal and printer * 3 eight-bit parallel 
ports on the CPU ready to add a cable and 
interface to your printer Жж All above systems 


are in stock x Includes CP/M? 2.2. 
CP/M is a trademark of Digital Research 


DUAL DRIVE SUBSYSTEMS 


HORIZONTAL OR VERTICAL 
Fully Assembled and Tested Units 


w/two Shugart 801R SS/DD $ 975.00 
w/two Shugart 851R DS/DD 1225.00 
w/two Siemans 120-8 SS/DD 

w/two Qume DT-8 DS/DD 

w/two Tandon 848-1 SS/DD 

w/two Tandon 848-2 DS/DD 1195.00 
Cabinet A & T w/Power Supply and Accs.. 235.00 
Cabinet Top and Bottom Only—69.50 


HARD DISK 


| Only $2995.00 
COMPLETE 


These S-100-4 Systems may 
be very small in size (9"H x 
9'^"W x 18'A"L) but look at the 
size of the ATASI® 5%" Win- 
chester hard disks we offer! 


е, NANE 


4 models to choose from 


ж Seagate 5 Megabyte бүзет.................. $2995.00 
Жж #3020 15.6 Megabyte” System......,........ $3495.00 
Жж #3033 26 Megabyte? System..,............ $3995.00 
Жж #3046 36 Megabyte* System............,... $4495.00 


The above systems include a 96 TPI double sided double density 514" 
floppy as standard. The hard disk is controlled via Western Digital's 
controller for hard disks. Other features are the same as system at left. 
*Megabyte sizes mentioned above are the available storage space after 
formatting. 


California 
Computer 
Systems 


SPECIAL! 
CCS SYSTEM 2410 . . $1995.00 


e Includes CP/M? 22 ® 2-Serial/1-Parallel Port 
ө OMA Disk Controller ® Hardware Vectored Interrupts | 
e 2-Real Time Clocks ® Supports CP/M®,MP/M® OASIS 


CCS 2300 System, A & T..1695.00 


ө Only—255.00 
Only—330.00 
Only—360.00 

.Опіу--455.00 

Call Toll Free For Prices 


TAPE BACKUP 


WITH HARD Only $4250.00 
DISK COMPLETE 


1Now available through 
‘U.6 Micro Sales, the 
XOR IRWIN 510 S- 
100-4 tape backup sys- 
tem with 10 megabytes 
of hard disk storage. 
Back up your hard disk 
on a mini-tape (we’re talking 10 meg.) in 
less than 3% minutes! The above system 
includes a 96 TP! DS/DD floppy drive and 
this system’s modular design allows you 
to add a second floppy for only $395.00. , 


2300A Mainframe NEWS! .. 
CCS Apple Boards. . . 


ш. 


{ 


A MAJOR BREAKTHROUGH IN TECHNOLOGY... 


IOMEGA” CORP. ANNOUNCES THE ALPHA-10" 


IOMEGA Technology 


IOMEGA has combined the reliability of Win- 
chester Technology with the low cost 
removability of flexible media recording to 
| create a new generation of information storage 
| technology. A unique system of media stabiliza- 
tion enables the flexible media to fly at close 
proximity to the head, resulting in high density, 
non-contact recording. Embedded servo and 
i IOMEGA's Parity-Sector Error Correction further 
enhance the high density and data reliability 
achieved with the new technology. IOMEGA 
TECHNOLOCGY is the step forward the industry 
has been awaiting. 


Highest performance and reliability of any 
Removable Disk Drive. Lowest-cost 10 
megabyte Disk Cartridge. More resistant to 
shock and vibration than any other Fixed or 
Removable Disk Drive. More resistant to con- 
tamination than any other Removable Disk Drive. 

Fastest start/stop (cartridge replacement) time 
| of any high performance Disk Drive. Only Disk 
Cartridge Subsystem (drive, controller and car- 
tridge) to dimensionally conform to the diskette 
standard. (size and mounting), i.e. identical size 
to Shugart 801/851. 
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10 Megabyte 
Flexible Media 
Storage Sub-System 


Below is pictured XOR Data Science brand new 
$-100-12PLUS employing a fantastic 10 Meg 
floppy system. This new product is absolutely the 
greatest thing to hit the market in the last five 
years! Think of it, no more backup problems or 
head crash! 100 Meg of your data in the space 
the size of a shoe-box — and you can take it home 
with you. Call and ask for our folder before you 
buy your new computer system. It is definitely the 
best investment you can make. 


(Ұ51000-75)..... Complete $3995.00 
= £1 | 
| zu 
i | 
„! 

тш е жее | 


* Extra cartridges available {#М-2000-51). $50.00 
ALPHA-10™ is a productmanufactured by IOMEGA™ CORP. 


IOMEGA Alpha 10 


e 10 megabyte formatted capacity. 


¢ Removable 10 megabyte flexible media 
cartridge. 


e 1.13megabyte/sec. data rate (instantaneous) 
e 35 msec average access time. 


* Low power: 35 watts including integrated 
controller. 


e 8000 hours MTBF. 


e Embedded servo for track following and track 
accessing. 


e Parity-Sector Error Correction that insures 
non-recoverable data errors will be less than 
one іп 1072 bits transferred to the host. 


e Dimensions: Disk Drive 4.5" x 8.5" x 14.3" 
Cartridge з аре" іт” 


In 111. 1 (815) 485-4002 


TERMS: We accept VISA/MC, prepay, check or money order. Please allow personal check twa weeks to clear before shipment. 


$5.00 


UNIVERSAL POWER SUPPLY 


For Big Board, Apple or Aim 65 
ES ^4 +5VDC @ 3 Amps 
CA. HE +12VDC © .750 Amps 
—12VDC @ .750Amps 
—5VDC @ .500 Amps 
Dimensions: 4" x 4"x 11" 


$69.95 
DISK DRIVE POWER SUPPLY 


For 2 - 8" or 5" Drives 
+ 5VDC @ 4 Amps 
+24VDC @ 3 Amps 

— 5VDC @ 1 Amp 


AC Cables for 2 Drives $7.50 
Dimensions: 4" x 4" x 11" 


$59.95 
5- 100 POWER SUPPLY 
) +8VDC © 30 Amps 
+16VDC @ 6 Amps 
—16VDC © 6 Amps 
PC Board Design 
Dimensions: 5” x 6" x 11” 


St! 


$1695.00 


ж 4 Slot S-100 Bus: ж Inculdes CP/M® 22 and Mani 
ж Two Separate Power Supplys Ж All Cables Provided 
* XOR S-100 Board Set ж Dimensionsonly 9" x 9" х 18%" 


S-100-4 System Complete with: 

2-Tandon Thinline 8" (Model TM-848-1 SS/DD) 
Part#S-1000-40............. $1695.00 

2-Tandon Thinline 8” (Model TM-848-2 DS/DD) 
Part#S-1000-39............. $1950.00 


ж ж ж SPECIAL OF THE MONTH x Ж ж 


B" Dual Drive Subsytem 1.2 Meg Includes two 
Siemans 120-8 SS/DD Drives, Cables, Power Supplies and 
Cabinet. АЖТ............. —" Only—$675.00 


Apple 8" Disk Controller Card ....... $395.00 
РУХА Dual Density, Single & Double Sided - Auto Boot 


Disk 2 + 2 Single Density Single or Dual Sided 


. 300.00 


>ЗУА) AS ИИИ 


Complete line of add оп drives for Apple 


CALL TOLL FREE FOR PRICES 
zircie 424 on Inquiry card. 


Visit Our Retail Stores 
ORDER TOLL FREE 
x EAST x у WEST * 


1 (800) 435-9357 1 (800) 854-8174 
In Calif. 1 (714) 891-2677 


charge on all orders under $50.00. 15% Restocking Fee. Ali orders shipped via U.P.S. unless otherwisespecified. All 
UPS C.O.D. orders aver $100.00 require а Cashiers Check. * Our products cany а full6 months partsand laborwarrantyexcluding 
drives, piinters and terminals which carry the full OEM factory warranty. PRICES SUBJECTTO CHANGE WITHOUT NOTICE. 


| Novation -DCAT300Baud DirectCon.Ans/Orig. , . 
f Novation - AUTOCAT Auto/Ans/Orig Direct Соп..,, 235.00 


TERMINALS 
Televideo 910+ with green screen... 
ТМ. 925... 739.00 ТУ 950... 
Adds Viewpoint Model ЗА+ %....... 
Zenith Z-19 


$575.00 
945.00 
519.00 


|.D.S. Microprism Model 480 565.00 
kkk kk STAR MICRONICS Жжжж жж ж 


Gemini 15 Serial 
Gemini 15 Parallel 


8" DISK DRIVES 


Shugart 801R... $388.00ea. Two for $379.00ea. 


Shugart851R.,, 535.00ea.Twofor 529.00ea. | 


Qume DT-8..., 540.00ea. Twofor 529.00ea. 
Tandon848-1.,, 395.00ea.Twofor 388.00ea. 
Tandon 848-2... 525.00ea.Twofor 519.00ea. 


Siemans 120-8... 235.00ea.Twofor 225.00ea. 
All Shugart Drives now carry a full One year Parts and Labor "mmn 


$1795.00 


TERMINAL 


ж Feather Touch Capacitance Kybrd ж 60 Key Standard ASCII 
*SOROC Type Screen Attribute Set ж 8 Special Function Keys 
ж Half Intensity * 20 Screen Editing Keys 


COMPUTER 


* ХОН S-100 Board set ж inciudes CP/M® 2.2 
* Programmable Keyboard Set ж 8 Siot S-100 Bus 


S-100-8 System Complete With: 


Shugart 801R Subsystem* (%5-1000-22) ...$2675.00 
Shugart 851R Subsystem* жү 4, 2925.00 
Qume DT-8 Subsystem* (%5-1000-24) ....., 2950.00 
Shugart SA 400 Minis (%5-1000-25) 2350.00 
Complete System, No Drives (#S-1000- 21).. 1795.00 


* Available in Horizontal or Vertical Cabinet 


| Ask about our Low Cost MODEM Software 


Hayes- MicroModem 100 Ser/Por 110/300 Baud .... $275.00 
Hayes -Smart Modem 300 Baud Orig/ Ans Director. .-, 250.00 
165.00 


Novation - APPLECAT 300/1200 Baud Direct Con.. . . 
PMMI - MM103 300/600 Baud (S-100 BUS)... 


350.00 


| 2-Shugart 801R (4:S-1000-30). . 


| Complete System, no drives 


359.00 ] 


ж MADE IN U.S.A. BY AMERICANS ж 


Жж EAST Жж 11 Edison Drive, New Lenox, illinois 60451 
ж WEST ж 6182 Garden Grove Blvd., Westminster, СА 92683 


S-100 MOD KIT 


by XO 


For test or systems applications. 


Complete S-100 12 Slot Main- | 
frame with Disk Drive Power Supply 
for 4 Drives. 
SPECIFICATIONS 
Regulated 


Unregulated +5\ @ 5A 


+8V G 30A 
+16V G 6A iuc буд 


$225.00 Kit with 12 S-100 Bus Connectors 
$255.00 Assem. and Tested with 12 Bus Connectors 

$15.00 AC/DC Drive Cable Set for 2 Drives 
Dimensions 6" x 10" x 18" — Shipping Weight 25 Ibs. 


Low Velocity 
Whisper? Fans 
Only $18.00 ea. 
Finger Guards 
$2.50 each. 


$1350.00 


ж With the ХОН S-100 MOD ж ХОН S-100 Board set 


* 12 Slot Motherboard and ж Includes CP/M” 22 Software | 
Card Cage and Manual 


ж +8У @ 30A ж #16У @ 6A x All Cables Provided 
ж DC Powerto Run upto4 Drives ж Complete Manual Set 


S-100-12 System Complete With: 
...$ 2125.00 


2425.00 


2450.00 
1350.00 
Cabinet only - Includes Switches, Fan & AC/OC Wiring 
(#S-1000-28) Р 
Dimensions 11" x 21" x 22" 
CP/M” is a trademark of Digital Research 


2-Shugart 851R (4:S-1000-31 . 
2-Qume DT-8 (4£S-1000-32).... 


SOFTWARE 


EH 
MACRO ASSEMBLER 
MAILMERGE 


BYTE April 1983 535 


64K DYNAMIC 


6164 “ч 


STATIC RAMS 


AON 4 mx sanc Sf 
TMANT2016 75579415 


8000 


$595 


7-80 6800 


2101 
5101 
2102-1 
2102L-4 
2102L-2 
2111 

| 2112 

| 2114 
2114L-4 
2114L-3 
2114L-2 
2147 


TMS4044-4 
TMS4044-3 
TMS4044-2 


MK4118 


256 x 4 (450ns) 

256 x 4 (450ns) (cmos) 
1024 x 1 (450ns) 
1024 x 1 (450ns) (LP) 
1024 x 1 (250ns) (LP) 

256 x4 (450ns) 

256x4 (450ns) 
1024x4 (450ns) 

1024 x 4 (450ns) (LP) 
1024 x 4 (300ns) (LP) 
1024 x 4 (200ns) (LP) 
4096 x1 (55ns) 
4096 x 1 (450ns) 
4096 x 1 (300ns) 
4096 x 1 (200ns) 
1024 x 8 (250ns) 


TMM2016-200 2048 x 8 (200ns) 
TMM2016-150 2048 х 8 (150ns) 
TMM2016-100 2048x 8 (100ns) 


HM6116-4 
HM6116-3 
HM6116-2 


HM6116LP-4 
HM6116LP-3 
HM6116LP-2 


Z-6132 


LP - Low Power 


2048 x 8 (200ns) (cmos) 
2048 x В (150ns) (cmos) 
2048 x 8 (120ns) (cmos) 
2048 x 8 (200ns) (cmos)(LP) 
2048 x B (150ns) (cmos}(LP) 
2048 x 8 (120ns) (cmos)(LP) 
4096 x 8 (300ns) (Qstaf) 


1.95 
3.95 
.89 

.99 
1.49 
2.49 
2.99 
8/9.95 
8/12.95 
8/13.45 
8/13.95 
4.95 
3.49 
3.99 
4.49 
9.95 
4.15 
4.95 
6.15 
4.75 
4.95 
8.95 
5.95 
6.95 
10.95 
34.95 


Qstat = Quasi-Static 


DYNAMIC RAMS 


TMS4027 
UPD411 
MM5280 
MK4108 
MM5298 
4116-300 
4116-250 
4116-200 
4116-150 
4116-120 
2118 
4164-200 
4164-150 


1702 
-2708 
2758 
2716 
2716-1 
TMS2516 
TMS2716 
TMS2532 
2732 
2732-250 
2732-200 
2764 
2764-250 
2764-200 
TMS2564 
MC68764 


4096 x 1 
4096 x 1 
4096 x 1 
8192 x 1 
8192 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 
16384 x 1 


(250ns) 
(300ns) 
(300ns) 
(200ns) 
(250ns) 
(300ns) 
(250ns) 
(200ns) 
(150ns) 
(120ns) 
(150ns) (5v) 
65536 x1 (200ns) (5v) 
65536 x1 (150ns) (5v) 


5V - single 5 volt supply 


EPROMS 


256x8 (1us) 
1024 x 8 (450ns) 
1024 x8 (450ns) (5v) 
2048x8 (450ns) (5v) 
2048x8 (350ns) (5v) 
2048x8 (450ns) (5v) 
2048x8 (450ns) 
4096 x 8 (450ns) (5v) 
4096 x 8 (450ns) (5v) 
4096 x 8 (250ns) (5v) 
4096 x 8 (200ns) (5v) 
8192 x 8 (450ns) (5v) 
8192 x8 (250ns) (5v) 
8192 x8 (200ns) (5v) 
8192 x 8 (450ns) (5v) 
8192 x 8 (450ns) (5v)(24 pin) 


5v = Single 5 Volt Supply 


1.99 
3.00 
3.00 
1.95 
1.85 
8/11.75 
8/11.95 
8/12.95 
8/14.95 
8/29.95 
4.95 
5.95 
6.95 


EPROM ERASERS 


PE-14 
PE-14T 
PE-24T 


ty ГСИН 


Timer hip (uW/Cm 


PL-265T 
PR-125T 


PR-320 


83.00 
119.00 
175.00 
255.00 
349.00 
595.00 


| Z80-SIO/S9 


] 22.1184 


| 68B45 


2.5 Mhz 
Z80-CPU 
280-СТС 
280-ПАНТ 
Z80-DMA 
ZBO-PIO 
280-510/0 
280-510/1 
280-510/2 


3.95 
4.49 
10.95 
14.95 
4.49 
16.95 
16.95 
16.95 
16.95 


4.0 Mhz 


Z80A-CPU 
Z80A-CTC 
Z80A-DART 
Z80A-DMA 
280А-РІО 
280А-510/0 
Z80A-SIO/1 
280А-510/2 16.95 
280А-510/9 16.95 


6.0 Mhz 
Z80B-CPU 11.95 
Z80B-CTC 13.95 
Z80B-PIO 13.95 
Z80B-DART 19.95 


ZILOG 


26132 
268871 


4:85 
4.95 
11.95 
16.95 
4.95 


16.95 


34.35 
39.95 


CRYSTALS 
32.768 khz 1.95 
1.0 mhz 4.95 
1.8432 4.95 
2.0 3.95 
2.097152 3.95 
2.4576 3.95 
3.2768 3.95 
3.579535 3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3.95 
3,95 


10.736635 
14.31818 
15.0 

16.0 
17.430 
18.0 
18.432 
20.0 


32.0 


CRT 


CONTROLLERS 
6845 14.95 
35.95 
15.95 
12.25 
6.95 
24.95 
29.95 
99.95 
39.95 
49.95 
39.95 
49.95 


HD46505SP 
6847 
MC1372 
68047 

8275 

7220 
CRT5027 
CRT5037 
ТМ59918А 
0Р8350 


KEYBOARD 


CHIPS 
AY5-2376 
АУ5-3600 


11,95 
11.95 


16.95 | 


8035 
8039 
INS-8060 
INS-8073 
8080 
8085 
8085A-2 
8086 
8087 
8088 
8089 
8155 
8155-2 
8156 


| 8185 


8185-2 
8741 


| 8748 


8755 


8200 


8202 


| 8203 


8205 
8212 
8214 
8216 
8224 
8226 
8228 
8231 
8237 
8237-5 
8238 
8243 
8250 
8251 
8253 
8253-5 
8255 
8255-5 
8257 
8257-5 


| 8259 


8259-5 
8271 
8272 
8275 
8279 


| 8279-5 


8282 
8263 
8284 
8286 
8287 
8288 
6289 


DISC 


CONTROLLERS 
1771 16.95 
1791 24.95 
1793 26.95 
1795 49.95 
1797 49.95 
2791 54.95 
2793 54.95 
2795 59,95 
2797 59,95 
6843 34.95 
8272 39.95 
UPD765 39.95 
1691 17.95 
2143 18.95 


CONNECTORS 
R$232 MALE 250 
Н5232 FEMALE 3.25 
RS232 HOOD 1.25 
5-100 ST 3.95 


68B00 


68000 
6800 
6802 
6808 
6809E 
6809 
6810 
6820 
6821 
6828 
6840 
6843 
6844 
6845 
6847 
6850 
6852 
6860 
6862 
6875 
6880 
6883 
68047 
68488 


59.95 
3.95 
7.95 

13.90 

19.95 

11.95 
2.95 
4.35 
3.25 

14.95 

12.95 

34.95 

25.95 

14.95 

11.95 
3.25 
5.75 
9.95 

11.95 
6.95 
2.25 

22.95 

24.95 

19.95 


6800 - 1MHZ 


68B02 
68В09Е 
68809 
68B10 
68B21 


| 68B45 


68850 


10.95 


22.25 | 


29.95 
29.95 
6.95 
6.95 
19.95 
5:95 


68B00 = 2 MHZ 


AY3-1014 
AY5-1013 
AY3-1015 
PT1472 
TR1602 
2350 

2651 
TMS6011 
IM6402 
IM6403 
INS8250 


6.95 
3.95 
6.95 


9.95 | 


3.95 
9.95 
8.95 
5.95 
7.95 
8.95 
10.95 


GENERATORS 


BIT-RATE 


MC14411 
BR1941 
4702 
COM5016 
COMB8116 
MM5307 


11.95 
11.95 
12.95 
16.95 
10.95 
10.95 


FUNCTION 


MC4024 
LM566 
XR2206 
8038 


3.85 
1.49 
3.75 
3.85 


74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
741.508 
741 509 
74LS10 
741.511 
741512 
741.513 
741.514 
74LS15 
74LS20 
741,521 
741522 
74LS26 
74LS27 
74LS28 
741.530 
741,532 
74LS33 
741.537 
741.538 
741.540 
741,542 
741547 
741548 
741.549 
74LS51 
74LS54 
74LS55 
74LS63 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
741585 
741.586 
741590 
741.591 
741.592 
741.593 
741.595 
741.596 
74LS107 
74LS109 
74LS112 
74LS113 
74LS 114 
74LS122 
7415123 
7415124 
7415125 
7415126 
7415132 
74L5133 
74LS136 
74LS137 
74L5138 
74LS139 
74LS145 
74LS147 
74LS148 
74LS151 
74LS153 
74LS154 
74LS155 
74LS156 
74LS157 
74LS158 


| 7415160 


74LS161 
74LS162 
741.5163 
74LS164 
74LS165 
74LS166 
74LS168 
74LS169 


| 7405170 


741.500 


.25 
‚25 
225 
24 
‚25 
.28 
.29 
-25 
.35 
.35 
.45 
.59 
.35 
.25 
‚29 
.25 
.29 
.29 
.35 
.25 
‚29 
.55 
‚35 
‚35 
.25 
.49 
75 
75 
75 
.25 
.29 
.29 
1.25 
.39 
.35 
.39 
.39 
.49 
.60 
.69 
.39 
‚55 
-89 
55 
‚55 
-75 
.89 
.39 
.39 
.39 
.39 
.39 
.45 
.79 
2.90 
.49 
.49 
.59 
.59 
.39 
.99 
-55 
.55 
1.20 
2.49 
1.35 
55 
‚55 
1.90 
.69 
.69 
.65 
.59 
.69 
„65 
.69 
-65 
.69 
.95 


7T4LS173 
7415174 
7415175 
7405181 
7415189 
74.5190 
7415191 
7415192 
745193 
7415194 
7415195 
745196 
7405197 
7405221 
7415240 
74.5241 
74.5242 
74.5243 
7415244 
745245 
7415247 
74.5248 
741.5249 
74LS251 
74L$253 
7415257 
74L S258 
74LS259 
74LS260 
74LS266 
74LS273 
74LS275 
74LS279 
7415280 
745283 
74LS290 
741.5293 
74LS295 
7415298 
7415299 
7415323 
74LS324 
74LS352 
74LS353 
74L5363 
74LS364 
74LS365 
74LS366 
74LS367 
7415368 
7405373 
7405374 
7405377 
7405378 
7415379 
745385 
7415386 
74.5390 
7405393 
745395 
745399 
7405424 
7405447 
745490 
745624 
745640 
7415645 
7405668 
7405669 
7405670 
7405674 
7415682 
7415683 
7405684 
7415685 
745688 
745689 
74.5783 
811.595 

811596 

81LS97 

811.598 

25152521 


.69 
.55 
.55 


.89 
.89 
.79 
79 
69. 
‚68 
79 
.79 
.89 
95 
.99 
.99 
.99 
.99 


‚75 
-99 
.99 
.59 
.59 
.59 
.59 


59 
55 


49 


.69 
.89 
89 
.99 
.89 
1.75 
3.50 
1.75 
1.29 
1.29 
1.35 
1.95 
.49 
.49 
.45 
45 
„99 
.99 
1.39 
1.18 
1.35 
1.90 
,45 
1.19 
1.19 
1.19 
1.49 
2.95 
.37 
1.95 
3.99 
2.20 
2.20 
1.69 
1.89 


1.49 | 


9.65 
3.20 
3.20 
3.20 
3.20 
2.40 
3.20 
24.95 
1.49 
1.49 
1.49 
1.49 


2.80 | 


25LS2569 4.25 


VISIT OUR RETAIL STORE 


HOURS: M-W-F, 3-5 T-Th.,9-9 Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN OROERING 
TERMS: Fer shipping include $2 lar UPS Ground or $3 fer UPS Blu 
Label Alr. Itera over 5 pounds require sdditional shipping charg 
Foreign ordera. Include aulficlent amount tar shipping. There із a $10 
minimum order, Bay Aree and Los Angeles Counties add бс Sale 
Tax. Other Сашага residents ініні ЕЗ. Sales Тал, We reserve th 
righi fa пшнш manulacturer. Nol responsible lbr typographica 
errors, Prices are subject lo change wilhoul notice. We will match o 
һе any competitors price provided (1 ін nol below our coal. | 


JDR Microdevices 


1224 S. Bascom Avenue 
San Jose, CA 95128 
800-538-5000 е 800-662-6279 (CA) 
(408) 995-5430 * Telex 171-110 


e 1883 JDA MICRODEVICES, INC. 


536 BYTE April 1983 Circle 222 on inquiry card. 


2114 ..... 8/5995 


LINEAR 


RCA MOS 


7400 LM301 .394 — LM340(see 7800)  LM566 149  LM1800 2.37 СА 3023 2.75 CA3082 1.65 4527 1.95 
7401 19 174136 50 LM301H 79  LM34B 99 1М567 -89  LM1812 8.25 СА 3039 1.29 CA 3083 1.55 4001 .25 4528 1.19 
7402 19 74141 65 LM307 .-45  LM350K 4.95 МЕ570 3.95 LM1830 3.50 СА 3046 1.25 СА 3086 .80 ШІ 4002 25 4531 95 
r403 19 74142 2.95 LM308 669 LM350T 4.60 МЕ571 2.95  LM1871 5.49 СА 3059 2.90 СА 3089 2.99 Ж 4006 89 4532 1.95 
тапа 14 174143 2.95 LM308H 1.15  LM358 69 МЕ592 275  LM1872 5.49 СА 3060 2.90 CA3096 3.49 4007 29 4528 1.95 
Тай5 25 174145 60 LM309H 1.95  LM359 179 1М709 59  LM1877 3.25 СА 3065 1.75 CA3130 1.30 4008 95 4539 1.95 
7408 29 74147 1.75 LM309K 1.25  LM376 375  LMT710 75  LM1889 1.95 СА 3080 1.10 СА 3140 1.15 4009 .39 4541 2.64 
1407 29 174148 1.20 LM310 1.75  LM377 1.95  LMT711 .79 LM1896 175  CA3081 1.65 СА 3146 1.85 4010 .45 4543 1.19 
Faas 24 74150 1.35 LM311 .64  LM378 2.50 LM723 .49 — ULN2003 2.49 CA3160 1.19 4011 25 4553 5.79 
тай@ 19 74151 55 LM311H .B9  LM379 4.50  LM723H 55  LM2877 2.05 4012 ° .25 4555 .95 
74% 14 174152 65 ШІМЗІ2Н 175  LM380 .88  LM733 98 LM2878 2,25 TI 4013 .38 4556 .95 
7411 25 78153 55 MI LM317K 3.95 LM380N-8 1.10  LM741 .35  LM2900 .85 4014 79 4581 1.95 
7412 30 74154 1.25 LM317T 1.19  LM3Bi 1.50  LM741N-14 .35 1М2901 100  XTL494 4.00 175365 1.95 4015 .39 4582 1.95 
7413 35 74155 75 LM318 1.49  LM382 1.60  LM741H .A0 1М3900 59 171496 1.65 75450 .59 B 4016 39 4584 75 
7414 49 74156 65 LM318H 1,59  LM383 1.95 1М747 69  LM3905 1.25  TL497 3.25 75451 39 4017 69 4585 75 
7416 25 174157 55 LM319H 1.90  LM384 195  LM748 59  LM3909 98 75107 149 75452 .39 4018 179 4702 12.95 | 
7417 25 174159 1.65 LM319 1.25 1М386 .B9 LM1014 1.19 1М3911 225 75110 1.95 75453 .39 4019 .39 74С00 .35 | 
7420 19 74160  .85 LM320(see 7900) 1М387 140  LM1303 195  LM3914 3.95 75150 1.95 75454 .39 4020 75 74С02 35 
7421 35 74161 69 LM322 1.65  LM389 1.35 LM1310 1.49  LM3915 3.95 75154 1.95 75491 .79 4021 79 74С04 35 
7422 35 74162  .85 LM323K 4.05 1М390 1.95 МС1330 1.69 1М391188 3.95 175188 125 175492 .79 4022 179 74С08 ‚35 
7423 29 74163 69 BM LM324 59  LM392 69 МС1349 1.89  MC4024 3.95 75189 1.25 75493 .B9 4023 29 74С10 35 
7425 29 74164 85 ШІМЗ29 65 (/М394Н 4.60  MC1350 1.14  MC4044 450 75494 89 4024 .65 74С14 .59 
74765 29 74165 85 LM331 3.95 LM399H 5.00  MC1358 1.69  RC4136 1.25 4025 .29 74C20 .35 
7427 29 74166 1.00 LM334 1.19 МЕ531 2.95 МС1372 695  RC4151 3.95 ВІ FET 4026 1.65 74C30 35 
742H .45 74167 2.95 LM335 140 МЕ555 34  LM1414 1.59  LM4250 1.75 4027 .45 74C32 .39 
7430 19 74170 1.65 LM336 175 МЕ556 .65  LM1458 .59 1/М4500 3.25 ТІ071 78 ТІ.084 2.19 4028 .69 7442 1.29 
7432 29 74172 5.95 LM337K 3.95  NES558 150  LM1488 .69 RC4558 69 ТІ072 1.19 LF347 2.19 4029 .79 74C4B 1.99 
7433 45 74173 75 LM337T 1.95 МЕ561 24.95  LM1489 .69  LM13080 129 ТІ074 2.19 LF351 -60 4030 .39 74С73 „65 
7437 29 74174 B9 LM338K 6.95  NE564 2.95  LM1496 85 (1М132600 149 (1081 79 LF353 1.00 4034 1.95 74C74 .65 


7438 29 74175 89 LM339 . 99 — LM565 99  LM1558H 3.10  LM13700 149  TL082 1.19 LF355 1.10 MI 4035 .B5 74C76 80 
7440 19 74176 89 TLOB3 1.19 LF356 1.10 4040 .75 74С83 1.95 
7442 49 74177 75 H = TO-5 CAN T = TO-220 K = TO-3 LF357 1.40 | 4041 75 7T4CB5 1.95 


4042 .69 74C86 .39 
4043 .85 74C89 4.50 


7445 69 74180 .75 74500 INTERFACE VOLTAGE 4044 79 74C90 1.19 
744 69 74181 2.25 BT26 1.59 4046 85 74C93 1.75 
7447 69 74182 .75 MÀ 74500 32 745163 1.95 BT2B 1.89 REGULATORS 4047 95 74695 .99 
7448 69 74184 2.00 74502 35 748168 3.95 BT95 .B9 B 4049 135 74C107 .89 
7450 19 74185 2.00 @ 74503 35 748169 3.95 BT96 .89 | 7805T 75 7905T -85 Bl 4050 35 74С150 :5.75 
7491 23 74190 1.15 BM 74504 35 745174 .95 BT97 во MI 7808T 75 7908T 85 M 4051 79 74С151 2.25 
7451 23 74191 1.15 | 74505 35 745175 .95 BT9B „во BI 7812T 75 7912Т 85 M6 4053 79 74C154 3.25 
7454 23 74192 79 Ш 74508 35 748181 3.95 DM8131 2.95  7815Т 75 7915T .85 MI 4060 89 74C157 1.75 
7460 23 74193 .79 $ 74509 40 745182 2.95 DP8304 229 ШІ 7824Т 75 7924T -85 Bl 4066 39 74C160 1.19 
7470 35 74194 .85 MM 74510 J5 745188 1.95 058835 1.99  7805К 1.39 7905K 1.49 Î 4068 39 74C161 1.19 
7472 29 74195 .85 74511 35 745188 6.95 DS8836 99 Bl 7812K 139 7912K 1.49 BÍ 4069 .29 74C162 1.19 
7473 34 74196 79 74515 35 745194 1.49 MISC 7815K 1.39 7915K 1.49 B] 4070 35 74C163 1.19 
7474 зз 74197 .75 ІМ 74520 35 748195 1.49 І 7824K 1.39 7924K 1.49 B] 4071 29 74C164 1.39 
тата 45 74198 1.35 74522 35 6 1.49 ULN2003 249 4072 .29 74C165 2.00 
7475 35 74199 135 B 74530 35 745197 1.49 3242 7.95 | 781.05 69 79L05 79 M6 4073 29 74C173 .79 
7480 59 74221 1.35 BÀ 74532 40 745201 6.95 ME 3341 4.95 MI 781.12 -69 79L12 24 4075 129 74С174 1.19 
7484 1.10 74246 1.35 MB 74537 88 745225 7.95 MC3470 4.95 Ш 78115 69 79115 79 4076 79 74С175 1.19 
raga 95 74247 1.25 ШИ 74538 85 745240 2.20 MC3480 9.00 6 73H05K 9.95 LM323K 4.95 BÍ 4075 .29 74С192 1.49 
7483 50 74248 1.85 ІШ 74540 35 745241 220 11С90 13.95 MI 7aH12K 9.95 UA78S40 1.95 4081 29 74C193 1.49 
7485 59 74249 1.95 74551 35 745244 2.20 95H90 7.95 4082 .29 74C195 1.39 
7486 35 74251 .75 74564 40 745251 .95 Ш 2513-001UP 9.95 T= TO-220 К+ 10-3 4085 .95 74C200 5.75 
тана 2.15 74259 2.25 MÀ 74565 .40 745253 95 2513-002 LOW 9.95 L= TO-82 4086 195 74C221 1.75 
7490 35 74265 1.35 ІШ 74574 50 745257 95 4093 49 74C373 2.45 
7491 40 74273 1.95 Ш 74585 1.89 745258 .95 | 4098 2.49 74C374 2.45 
7492 50 74276 1.25 W 74586 50 745260 .79 IF VOU CAN FIND A PRICE LOWER ELSEWHERE, 4099 1.95 74C901 .39 
7493 35 74279 75 745112 .50 745274 19.95 А Mies 14409 12.95 74С902 .85 
тава .65 74283 200074513 во 745275 19.95 ШШШ ЦЗЕ ЭД 21812) 14410 1255 74c903 85 
7495 55 74284 375 М 745114 55 745280 1.95 14411 11.95 74С905 10.95 


PRICE! (SEE TERMS BELOW) | 14412 12.95 74C906 .95 
х Computer managed Inventory — virtually 7 


14433 4.18 74C908 2.00 


745124 2.75 745287 1.90 
748132 1.24 745288 1.90 
748133 :45 745289. 6.89 


талат  .30 74298 85 74534 50 745301 695 no back orders! 4502 195 740909 2.75 
7409 .45 74351 225 Ш 745135 вә 745373 245 "+ 4503 ‚65 74C910 9.95 
Т0 45 74345 65 тв в таза 245 « Very competitive prices! | 450a 195 7acan 895 
74111 .55 74366 .65 745113989 .85 745381 7.95 | 4510 .85 74С912 8.95 
74118 155 74367 .65 74540 55 745387 195 ШЫ Friendly stafi | эк 4511 ‚85 74С914 1.95 
74120 120 74368 .65 Ш 74511 95 1745412 2.98 х Fast service —mostorders shipped wilhin 1512 85 74С915 1.19 
74121 29 74376 220 745153 .95 745471 4.95 өрті» 4514 1.25 74С918 275 
74133 .45 74390 175@ 74S157 .95 745472 495 24 hours! 4518 1.79 74C920 17.95 
74123 .48 74393 1.35 Ш 7451588 .95 745474 4.95 4518 1.55 74С921 15.95 


745161 1.95 748482 15.25 
748162 1.95 745570 2.95 


4518 .89 74С922 4.49 
4519 39 74C923 4.95 


74128 .55 74490 2.55 748571 2.95 CaS 4520 79 740925 5.95 

катеси VISA 4522 1.25 74С926 7.95 

Чы ” m 4520 125 74С928 795 

CLOCK INTERSIL | Р | 74C929 19.95 

CIRCUITS ІСІ7103 9.50 Е - 

MM5314 4.55 Î ICL7105 9.95 EXAR DATA ACQUISITION SOUND CHIPS 

MM5369 3.95 ICL7107 12.95 бово mis р a Е Де, - 

M5375 4.95 ICL78E0 2.05 f саш 249 SIE "4 Ee "n 

М58167 8.95 ІСІ.8038 3.95 يتام‎ ate icine we AF КӨН) iu 

ММ58174 11.95 ІСМ?207А 5.59 ADCOET? 9.05 = ope 198 Ашар жа 

MSM5832 6.95 ICM7208 15.95 Dandie 495 mee ا‎ 298 TA "d 


ORDER TOLL FREE 800-538-5000 800-662-6279 


(CALIFORNIA RESIDENTS) 
ALL MERCHANDISE 100% GUARANTEED CALL US FOR VOLUME QUOTES 


e 1983 JOR MICRODEVICES, INC. 
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- 2764 ........ $995 


WIREWRAP CARDS 


FR-4 Epoxy Glass Laminate 
With Gold-Plated Contact Fingers 


S-100 BUSS 
Bare — No Foil Pads 
Horizontal BUSS 
Vertical BUSS 


2732 32K EPROM 995 


САРАСІТОН5 
TANTALUM 


10V 15V 20V 25V 35V SOV SOV 


50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 
50V 


10рї 
22 
25 
27 
33 
47 
56 
68 
82 
100 
220 
330 


Р100-1 
| Р100-2 
| P100-3 

P100-4 


А M Lo 


P500-3 
MONOLITHIC P500-4 
-luf-mono 50V 


,18 .47ul-mono 50V 


ELECTROLYTIC 


RADIAL AXIAL 
50V 50V 
25V 16V 
35V 16v 
50V 
50V 
35V 
16V 
35V 
25V 
16V 


COMPUTER 
GRADE 


26,000uf 30V‏ پپپ“ 


IBM 
BUSS Lines + Pads 


GENERAL PURPOSE 
22/44 PIN ( .156" SPACING) 


Vertical BUSS, 4.5" x 6" 
Vertical BUSS, 4.5" x 9" 


36/72 PIN ( .1" SPACING) 


Vertical BUSS, 4.5" x 6” , 
Vertical BUSS, 4.5" x 9" 


IBM-PR 


P441-3 


P442-3 
1.25 


1.35 
2.25 


1.00 P721-3 


P7T22-3 


| IF VOU GAN FIND A PRICE LOWER ELSEWHERE, 
| LETUS KNOW AND WE WILL MEET OR BEAT THEIR 
PRICE! (SEE TERMS BELOW) 


3.95 


TRANSISTORS 


2N918 
MPSS 
242102 
232218 
2N2218A 
242219 
2N2219A 
2N2222 
PN2222 
МР52359 
292484 
292905 
292907 
PN2907 
2N3055 
3055T 
2N3393 
2N3414 
2N3563 
2N3565 
PN3565 


OPTO- 
ISOLATORS 


4N28 1.00 MCA-7 1.50 
4N27 1.10 MCA-255 175 
4N28 ‚69 IL-1 1.25 
4N33 1.75 ILA-30 1.25 
4N35 1.25 ILQ-74 2.75 
4N37 1.25 H11C5 1.25 
MCT-2 1.00 ТІ1-11 1.00 
MCT-6 1.50 TIL-113 


LED LAMPS 


1-99 100-up 


IC SOCKETS 
9% 


1 MasterCard 
МР53706 
2М3772 
2N3903 
2N3904 
2N3906 
2N4122 
2N4123 
2N4249 
2N4304 
2N4401 
2N4402 
2N4403 
2N4857 
PN4916 
2N5086 
PN5129 
PN5139 
2N5209 
2N6028 
2N6043 
2N6045 


15 Jumbo 


09 
415 
AS 


LED DISPLAYS 
HP 3082-7760 6” сс 

MAN 72 | 

MAN 74 

FND-357 (359) 

FND-500 (503) 

FND-507 (510) 


BYPASS CAPS 


.01 UF DISC 100/6.00 


mih 


8 pin WW 
14 pin WW 
16 pin WW 
18 pin WW 
20 pln WW 
22 pin WW 
24 pin WW 
28 pin WW 
40 pin WW 1. 
WW - WIRE 
16 pin ZIF 6.75 
24 pin ZIF 9.95 


DIODES 


5.1 volt zener 

12.0 volt zener 
(1N914) switching 
400PIV rectitier 
200PIV 1.5amp bridge 
400PIV 1.5amp bridge 


19751 
14755 
194148 
144004 
K8P02 
КЕР04 


ЕЕЕ 


-— ый юй 


25 
25/1.00 
10/1.00 

45 


35 
55 


1.78 
1.75 


са!! 
са!! 


MUFFIN FANS 
NEW UN-USED 


4.68^ Square 14.95 
1.125” Square 


SWITCHES 
SPDT mini-toggle 
DPDT mini-toggle 
| SPDT push-button 


JDR Microdevices 


MPSI638 
МР53640 
PN3643 
РМ3644 
МР53704 


HEAT-SINKS 


ТО-3 style 


15 


TO-220 slyle 


МР5-А05 
МР5-А06 
MPS-A55 
TIP29 
TIP31 
TIP32 


1224 S. Bascom Avenue 
." San Jose, СА 95128 
800-538-5000 е 800-662-6279 (CA) 
(408) 995-5430 е Telex 171-110 
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25 
25 
25 
65 
‚78 
78 


28 pin ZIF 10.95 
ТЇР = TEXTOOL 
{Zero Insertion Force) 


.1 UF DISC 100/8.00 
.1 UF MONOLITHIC 100/15.00 


call 


RESISTORS 


Va WATT 5% CARBON FILM ALL 
STANDARD VALUES 
FROM 1 OHM TO 10 MEG OHM 

50 PCS. SAME VALUE 
100 PCS. SAME VALUE 
1000 PCS. SAME VALUE 


DIP 
SWITCHES 


4 POSITION -B$ 
5 POSITION 
8 POSITION 
7 POSITION 
8 POSITION 


B0 
-50 
BS 
65 


VISIT OUR RETAIL STORE 
HOURS: М-М-Е, 9-5 Т-Тһ., 9-9 Sat. 11-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 


TERMS: For shipping include $2 for UPS Ground or $3 for UPS Blue 
Label Air. Пета over 5 pounds require additional shipping charges. 
Foreign orders, include sufficient amount for shipping. There ls a $10 
minimum order. Bay Area and Los Angeles Counties add 6%" Sales 
Tax. Other Callfornia residents add 6% Sales Tax. We reserve the 
right to substitute manufacturer. Not responsible for typographical 
errors. Prices are subject to change without notice. We will match or 
baal any competitor's price provided It is noi below our cost. 
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271 6 16K EPROM $995 


MICROCOMPUTER 
HARDWARE HANDBOOK 


FROM ELCOMP — $14.95 
| Over 800 pages of manufacturers data 
| sheets on most commonly used IC's. 
| Includes: 
* TTL — 74/74LS and 74F 
* CMOS 


* Voltage Regulators 
ж Memory — RAM, ROM, EPROM 
* CPU's — 6800, 6500, Z80, 8080, 
8085, 8086/8 
* MPU support & interface — 6800, 
6500, 280, 8200, etc. 


BEST SELLING 


BOOKS 


OSBORNE/MC GRAW-HILL 
Apple || User's Guide 
CRT Controllers Handbook ......., 9.95 
68000 Assembly Language 
mm 


Your First Computer 

The CP/M Handbook 

The PASCAL Handbook 

Microprocessor Interfacing 
Techniques 


TRANSFORMERS 


FRAME STYLE 


12.6VAC 2amp 
12.6УАС CT 2amp 
| 12.5VAC CT 4amp 
12.6VAC CT Samp 
252VAC CT 2amp 


PLUG CASE STYLE 
12VAC 250ma 
12VAC 500ma 
12VAC lamp 
12VAC 2amp 


DC ADAPATER 


6,9, 12 VDC selectabie with universal adapter 
8.95 


NOTE: Please include sufficient amount for 
shipping on above items. 


DISK DRIVES 
TANDON 
TM100-1 5%" ‹ғовівм) ѕѕ/ор 229.00 
ТМ100-2 5," ғов вм) ps/pp 295.00 
SHUGART 
SA 4001. 5," (40 TRACK) ss/pp 199,95 
SA 400 су (35 TRACK) ssop 189.95 
SIEMENS 
FD100-8 s«ss/pp 


(801 REPLACEMENT) 
PERTEC 
FD-200 su." ss/op 
FD-250 су: ps/op 
MPI 
МР-52 sw- (Fon rem) osoo 295.00 


NOTE: Please include sufficient amount for 
shipping on above items. 


259.00 


179.95 
199.95 


CABINETS FOR 57/4” 
DISK DRIVES 


CABINET #1 529.95 

ж DIMENSIONS 8% x 51%6 x 3's" 

* COLOR MATCHES APPLE 

ж FITS STANDARD 5⁄4” DRIVES, 
INCL. SHUGART 

* INCLUDES MOUNTING 
HARDWARE AND FEET 


CABINET #2 5:79.00 


| * COMPLETE WITH POWER 


SUPPLY, SWITCH, LINE 
CORD, FUSE & STANDARD 
POWER CONNECTOR 
ж DIMENSIONS: 11% x 5% x 316” 
ж *5V @ 1 АМР, *12V @ 1.5 AMP 


ж FITS STANDARD 5%” DRIVES 


* PLEASE SPECIFY 
GRAY OR TAN 


NOTE: Please include sufficient amounl for 
shipping on above Ната. 


LM1488 or LM1489 .69 ea. 


TMS2532 ......... $595 


JDR SPRING SPECIALS 
SA400 °189.95 


x 35 TRACKS 

x REPEAT OF A SELLOUT 

* LIMITED SUPPLY (AGAIN) 

ж MODIFY FOR USE IN APPLE (EXPERIENCED 
TECHNICIANS) 


* USE WITH CABINET #1 TO MAKE A BEAUTIFUL 


APPLE COMPATIBLE DRIVE 
MODIFICATION INSTRUCTIONS $1.00 
34 PIN EDGE CARD CONNECTOR MATES TO RIBBON CABLE $3.25 


MEMORY SALE 


2114 450NS (TMS4045) 8/9.95 
2114 250NS (TMS4045) 8/10.95 
2102L-4 Low power 450М5 .55 ea. 


4164 200ns 5.95 
HM6116-4 гоомѕ 4.75 
ТММ2016 200ns 4.15 
2732 450NS 4.95 
TMS2532 45oNs 5.95 6800 1мн2 3.95 
2764 45045 9.95 68000 вмн2 59.95 


COMPONENTS 
7805T or 7812T 
16 PIN LOW PROFILE ST IC SOCKETS 100/8.00 
16 PIN TOOLED WIRE WRAP IC SOCKETS . 49 EA. 
SPRING SPECIALS ARE GOOD ONLY UNTIL MAY 37, 1983 | 


100 ғон.99 ea. 
100 FOR 1.99 еа. 
100 FOR .49 ea. 


Z80A-CPU амн 4.95 
8080 гмн2 3.95 
8085 змн2 5.95 | 
8086 smHz 29.95 


.75 ea. 


POWER SUPPLY 


MODEL2 ¥39» 
MOUNTED ON PC BOARD 
MANUFACTURED BY CONVER 
*5 VOLT 4 AMP 
£12 VOLT 1 AMP 


NOTE: Piease include sufficient amount for 
shipping on above items. 


CONNECTORS | 


95232 MALE 250 

A3232 FEMALE 3.25 | 

R5232 FEMALE 
RIGHT ANGLE 5.25 

88232 HOODOO 

8-100 ST 

S-100 ww 

44 pin ST 

44 pin WW 

72 pin ST 

72 pin WW 


D-SUBMINIATURE 


DESCRIPTION 
MALE |FEMALE| MALE JFEMALE| MALE |FEMALE| BLACK | GREY 


ORDER BY | DBxxP | DBxxS | DBxxPR | DBxxSR | IDBxxP | IDBxxS |HOOD-B| HOOD | 
CONTACTS 9 | 208 2 66 1.65 = 1.60 


15 2.69 3.63 
25 2.50 3.25 
37 4.80 £11 
50 6.06 9.24 


For order instructions see “IDC Connectors" below. 


RIBBON CABLE 


SINGLE COLOR | COLOR CODED SOLDER 
К E [M o0 ch Ae" ж] 


HOODS 
CONTACTS 


IDC CONNECTORS 
VETERE ER 


| ORDER BY | (но |  —IDHxxSH | — IDHxxW |  IDHxxWH | (ох | !DMxx — | 
CONTACTS 10 82 B5 1.86 205 1.15 —- 
20 1.29 1.35 2.98 3.28 1.86 5.50 
26 1.68 1.76 3.84 4.22 2.43 6.25 
34 2.20 2.31 4.50 4.45 3.15 7.00 
40 2.58 2.72 5.28 4.80 3.73 7.50 
50 324 3.39 6.63 7.30 4.65 8.50 


ORDERING INSTRUCTIONS: Insert the number of contacts in the position marked "xx" of the "order by” part number listed. Example: A 10 pin right angle solder style 
header would be IDH10SR. 


RIBBON 
EDGE CARD 
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SPRING APPLE SALE! 


FD-35 DISK DRIVE NEW IMPROVED JDR 16K RAMCARD 
By MA Systems JDR COOLING FAN For Apple 11* 


* Direct Replacement for * Expand your 48K Apple to 64K 
Apple Disk Il FOR YOUR APPLE Ii * Fully compatible with Apple 

ж Compatible with Apple ж Easy modification — no -7Ҙ Language System — Use in 
Controller or other Apple modification of Apple required place of Apple Language card 
compatible controllers i Эн ا‎ жакны * Provides extra memory for 

* Specially designed electronics L 2 ble — ү а Visicalc™ 
with low power consumption Apple, and extra outlet | * Run PASCAL, FORTRAN, 

* DOS 3.3 and 3.2 compatible x Rotron whisper fan is the Integer Basic with appropriate 

|x Owner's Manual and Warranty quietest, most reliable on the software 


Card included market x Highest quality card features: 


NOU WITH SURGE dle edge connector, sockets 
SUPPRESSION 


NOW WITH 2 YEAR WARRANTY 
$69.95 


ASSEMBLED & TESTED 
CONTROLLER CARD 589.95 WITHOUT SURGE SUPPRESSION ‘53.95 WITH WARRANTY ......... $4495 
= : = - KIT — INCLUDES ALL $ 95 
APPLE Il KEYBOARD 599.95 | INTERFACE CARDS PARTS & INSTRUCTIONS... 40 
From the Keyboard Co. By Perisoft BARE PC CARD $ 95 
PRINTERLINK 579.00 | 14 


ж Brand New Rev. 7 keyboard له‎ WITH INSTRUCTIONS. ett 


NOT an imitation 

* Special Purchase — Supply 
very limited 

* Includes Encoder Board and 
Cable 


APPLE COMPATIBLE 
POWER SUPPLY ‘99.95 


* Compact Switching Design 

* All Outputs regulated 

ж Short Circuit and Overload 
Protection 

* Complete with Apple-type 
plug-in power cord 

* Apple Compatible — Yethigher 
output allows more disk drives 
and cards without overheating 

ж *5V @ БА, *12V @ ЗА, 
-БУ @ .5A, -12V @ .5A 

ж Shielded enclosure: 1094" x 3?" 


x 2%6" 
* Parallel and Serial interfaces 


VI EWMAX 80 are standard 


A Full Function 80 column card - eds ci M cie. 547 959 
for Apple ТІ” 


2 YEAR WARRANTY 


519995 


ж Centronics Standard Parallel 
Interface for Apple 11 

ж Simple to use s— Yet supports 
custom driver applications 
from ROM or Disk 

ж Includes card, cable and user's 

| manual 

* 1 Year Warranty 

MESSENGER 5119.00 

ж Serial I/O for Apple 11 

* Connects virtually any RS-232 
serial device 

* 6 switch selectable drivers: 
- 4 printer drivers 
- Terminal Driver — 40 or 80 

driver 

* Includes card, cable and user's 
manual 

* 1 Year Warranty 


OKIDATA PRINTERS 


* 120 cps, 9x9 Dot Matrix 
* 50% faster than EPSON 


MONITORS 


GREEN PHOSPHOR 
МЕС эв1әозм $169? 


ZENITH zwi 211999 
COLOR 


AMDEK сооп. 5335299 


ORDER TOLL FREE 
800-538-5000 
800-662-6279 


(CALIFORNIA RESIDENTS) 
5%" DISKETTES 


ATHANASSSDSOFT ... 24.95 
| MEMOREX 55 SD SOFT 26.95 
VERBATIM 55 DD SOFT 29.95 

VERBATIM 10 SECT. HARD 29.95 


NASHUA 


TOP QUALITY — LOW PRICE! 
Single Sided, Single Density 
Soft Sectored with Hub Ring 


$19.95 Box oF 10 | 
VISIT OUR RETAIL STORE 


= ы, E = а HOURS: M-W-F,9-5 Т-Тһ.,9-9 Sat. 11-3 
JDR Microdevices PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 
| | TERMS: For shipping include $2 tor UPS Ground or $3 tor UPS Blue 
1224 S. Bascom Avenue Label Air. lems over 5 pounds require additional shipping charges. 
San Jos e, CA 95128 minimum ordei. Bay fusa iud Lex, Aiaia Deuter aN با‎ 
800-538-5000 • 800-662-6279 (СА) TR. e lg жаШ: Mal FO Ку Кл 
(408) 995-5430 ө Telex 171-110 еее Еа Аі кетке Міне бы M M Mi deba Әсілі енің | 


e 1983 JDR MICRODEVICES, INC. 


€ 9 * э а @ э @ 3 ая 


ML-84 paratte.... 2105909 
CALL FOR PRICES ON 82A TRACTOR OPTION 
AND 82A, 83A GRAPHICS OPTION. CABLES 
AND INTERFACE CARDS AVAILABLE 


* APPLE IS A TRADEMARK OF APPLE COMPUTER CO. 
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Unclassified Ads 


WANTED: A French computer science student who has ex- 
perimented both with minicomputers, Apples, TRS-BOs and pro- 
gramming in COBOL, BASIC, ASM seeks a computer-related 
. vacation in the U.S. from July through September 1983. Marchal 
Patrick, 56 A route de Schirmeck 67200, Strasbourg, France. 


WANTED: An owner of an Apple 48K CP/M who is a 
French computer science student seeks people willing to Corre- 
spond and to exchange software ideas, Holtzmann Thierry, 24 
Grand Rue 68320, Urschenheim, France. 


WANTED: A position in a US. computer company during 
the summer of '83 is sought by a French computer science stu- 
dent with experience in CP/M, minicomputers, COBOL, BASIC. 
FORTRAN, Pascal, Assembler. and PL/I. Meyer Eric, 2 rue 
Lamartine 68460, Lutterbach. France. 


WANTED: Tax-deductible contribution of any home com- 
puter equipment to a nonprofit youth organization for use by a 
disabled teenager in our program. Dan Seidel. Youth Ad- 
vocates, Foster Care Program, 2317 East John, Seattle, WA 
98112, (206) 322-7838. 


WANTED: Consider a tax-deductible donation by yourself or 
your company of obsolete but functional hardware and/or soft- 
ware. Tax-exempt nonprofit historical-preservation organiza- 
tion in archaeology needs data processing, word processing, 
and accounting capabilities. Our references and IRS information 
on request. Darrell Fulmer, Mitchell National Historic Landmark, 
305 Medical Arts Building, РОВ 621. Mitchell, SD 57301. (605) 
996-5473. 


WANTED: A microcomputer user interested in spending a 
holiday in Italy for free. | am interested in computer science: 
studying microelectronics, programming mostly in Pascal, and 
own an Apple Il Plus. ! will graduate from the University of 
Turin. He/she will offer me an equal holiday in the States. Send 
a short curriculum vitae. Roberto Tonetti, POS 9, Brusnengo, 
VC 13060, Italy. 


FOR SALE: Texas Instruments 745 terminals, used, Russ 
White, (212) 997-6075. 


WANTED: New Apple owner would like to purchase back 
issues of Nibble. Needed are all of volume | and all of volume 2 
except No. 6. Please send list of available issues and prices re- 
quested. Bob Steinberg, 9030 Niles Center Ка, Skokie, IL 
60076. 


FOR SALE: Full ASCI! keyboard, $50; Dynabyte naked ter- 
minal board (Model 57), $150; Processor Technology 3 parallel 
and serial /O board, $150; New SDS Expandoram 64K board, 
150 ns, $400. New DRC 16K EPROM board, $175. Send 
cashier's check or money order plus $5 shipping and handling 
per board. William Whitney, 2063-43rd Ave.. San Francisco. 
CA 94116. 


FOR SALE: ІМ5А! S-100 system includes DIO-C, VIO-C, 
MPU-8, RAM 64, in а 10-siot mainframe: monitor; keyboard: 
and two sets of Persci dual 8-inch drives. Purchased new in 
1981. scarcely used, $3200 firm. Will sell system with one set of 
dual 8-inch drives for $2500, or one set of drives for $700. Greg 
Baker, POB 3044, Clinton. IA 52732. 


WANTED: Ideas for interesting but not too complex games 
that I can write for personal use. Games can be of any type. I 
don't want listings, just ideas. Games will be written for the 
Commodore VIC-20. A copy of the finished project will be mail- 
ed to sender on request. David Alexander, 1667 Midland Dr., 
East Meadow, NY 11554. 


FOR SALE: First 16 issues of BYTE (September 1975 through 
December 1976}. This includes charter issue, #1. Like-new con- 
dition, Best offer over 580. Раш Silagi, 83 Needletree Lane, 
Glastonbury. CT 06033. 


FOR SALE: Sinclair 2Х81 BK ROM/I6K RAM with full-size 
typewriter-style keyboard, like new. Have many programs in- 
cluding assembler/disassembler, graphics utility, and games. 
Will include these programs free with purchase of computer. 
Best offer. R. Beaber, 803 Euclid, Centralia, WA 98531. 


WANTED: Used ZX8! microcomputer in good condition. 


Derry Bryson, РОВ 433, Wendell. ID 83355. 


FOR SALE: Apple It Plus with 64K RAM. System includes 4BK 
computer [Revision 7). Microsoft Ramcard. Apple Il disk with 
controller, Sup 'R' Mod I, Videx Keyboard Enhancer Il, E-Z Port 
(adds game I/O socket outside computer], al cables and 
manuals, and over 40 program-filled disks worth over 5 1500. 
Best offer, Also, have Integer Firmware card with old monitor 
ROM. Best offer. Jonothon Cone, 7921 Garner St. Long 
Beach, CA 90808. [213] 596-5228. 


WANTED: Manuals or tapes with program listings for Cen- 
tral Data Co. 2650 BASIC interpreter, BK and/or extended ver- 
sion, Also, want other Central Data information and documen- 
tation, such as manuals/listings for debugger. editor/assembler, 
assembly-language package, character generator program. 
disk-operating system, printer interface, etc. G.A. Luce, 2907 
Greenlawn Parkway, Austin, TX 78757. 


WANTED: Commodity Trading Systems. ! am a marketing 
genius without a system, looking for a programming genius 
without a market. System must be fully developed, previously 
unmarketed, extensively tested, and extraordinarily successful. 
Send details and financial requirements. Hugh Martin, 305 San 
Anselmo Ave., San Anselmo. CA 94960. 


WANTED: Apple |! peripherals. Modem, double-density disk 
drive, color monitor, printer buffer, BO-column board, letter- 
quality printer, etc. Will trade for what you need. ! am a 
member of a barter/exchange: tell me what you have and what 
you want. Walter Bristow, Box 11278, Eugene, OR 97440, 
(503) 485-7001 or 741-1464. 


FOR SALE: AIM 65 with Video 1 board. power supply, 16K 
of memory, and case. Asking $500. Joe Hootman, 3022 Clover 
Dr., Grand Forks, ND 58201. {701} 775-8353. 


FOR SALE: HP 9845A computer, 16-bit microprocessor. 
62K-byte core memory, high-resolution display. built-in printer. 
two cassette tape I/O, graphics, 4 years old, excellent condition. 
original price about $21,000, asking $6000. R.O. Prindie, 
54 Crest Rd., Piedmont. CA 94611. [4] 5) 845-3800 days. 


FOR SALE: ZBO Starter Kit with 2K RAM in good condition, 
$200. Also, several Tektronix and Hewlett-Packard oscillo- 
scopes, not working: 550 each. Also. assorted test equipment: 
send SASE for complete list. Bill Stottiemyer, Rt. 1, Box 125, Cor- 
inth. MS 38834, 


FOR SALE: PRIAM 15450. 150-МВ disk drive, SMART-E con- 
troller, power supply and rack slides, all new in the box: $6200. 
New Shugart SA-400 disk drive: $100. Old SD Sales 4K memory 
»oards: $10 each. Polymorphics 64 by 16 5100 video board. 
new factory-assembled and -tested: $20. Jim Amick, 3009 
collin Court, Plano, TX 75075, (214| 596-3788 evenings. 


FOR SALE: Commodore 2001 computer with 32K and 
assorted software. Also, Commodore 8050 dual-disk drive and 
commodore cassette drive. All in mint condition. Items sold in- 
dividually or as a set. Make an offer. Donald Lemma, РОВ 130, 
Holmdel, NJ 07733. [201| 946-8735. 


WANTED: To complete my collection of BYTE t need 
November 1978 and November 1977. In return. f offer BYTE 
1976: Numbers 13, 14, 15, 16, and BYTE 1977: Numbers 8 and 
10. Гат also interested in back issues of Creative Computing, in- 
‘erface Age. Radio Electronics, and Popular Electronics Jaroslav 
Judinsky, Palackeho 956, 282 OI Cesky Brod, Czechoslovakia. 


W ANTED: ! would like to correspond with someone familiar 
with both Centronics 700 series printers and Data General 
equipment, mainly Dasher D-200 video displays. Kieber Vian- 
na, 440 Park Ave. S, Apt. 1317, New York, NY 10016. [212] 
686-2206. 


FOR SALE: Godbout 5-100 boards: RAM 20 (32K), 5225; In- 
terfacer | (two serial І/О), 5140; Spectrum with B105 routinefor 
Epson parallel and Sublogic 2D and 3D software. $225. Heath 
H-14 printer, $250. Zenith green monitor, $95. All perfect. Jack 
Hersh, (415) 549-3257. 


WANTED: SOL units and 5%-inch floppy-disk readers for 
use and replacement parts. Tax-deductible donations are most 
welcome. Mr. Walter Hoy. Principal, Campolindo High School, 
300 Moraga Rd.. Moraga, CA 94556. 


W/ ANTED: 9-inch black-and-white Panasonic video monitor 
[TR-930). in good condition; $125 or best offer. HP-34C ad- 
vanced programmable scientific calculator with continuous 
memory, owner's handbook. mathematics and statistics ap- 
plications books; $70 or best offer. David Body, 1530 Cam- 
bridge St. #2, Cambridge, MA 02139. 


WANTED: Documentation on programming home video 


game cartridges for the Atari VCS, Intellivision, etc. Particularly 
interested in schematics and instruction manuals for the discon- 
tinued Magicard module advertised page 450 August 1981 
BYTE. Will cover your shipping and printing costs. Rick Rober- 
son, 903 Danville Circle, Knoxville, TN 37923, (615) 690-7765. 


FOR SALE: BYTE collection: second issue through current 
issue.All are in excellent condition with over 80 issues. 5120 
plus cost of shipping. J.D. Gray, 6951 North Oatman Ave., 
Portland, OR 97217, [503] 289-6783. No collect calls. 


FOR SALE: 32K Commodore PET with display, 40 columns, 
and cassette. Includes many programs and games. Asking S900 
plus shipping. Peter Giroux, 2820 Route 158, Ste. Sophie. 
Quebec. Canada, (514) 436-7214, x 


WANTED: Atari computer games or other software to swap. 
Send name, address, and cassette and I'll return different pro- 
grams. Jim Klein, 1552 Woodbridge Apt. 210, St. Paul, MN 
55117. 


FOR SALE: OS! CIP, 32K static RAM. disk drive. Model 35 


* Teletype software includes OS65D operating system (V 3.1 and 


V 3.3). HEXDOS, S-FORTH. Assembler, Extended Monitor. 
games, and applications: $ 750 or best offer. Computerist Video 
plus board, new: $150. Steve McCaughey. 524 East Broad- 
way. Enid. OK 73701, |405) 242-2606, weekends only. 


FOR SALE: RCA VP711 microcomputer with 4K static RAM, 
RF modulator, three programming manuals, game manual, 
power supply, all necessary cables, hex keypad. CHIP-8, CHIP- 
8X. and many games on cassette tape. Will sell for $140 or will 
trade for a working Shugait 801 disk drive. Tom Babaian, 1450 
Beaver Rd., Southampton, PA 18966. 


WANTED: New or used Atari BOO with 16K RAM or more. 
Manuals must be include . Would also like extra peripherais 
such as the 810 disk drive, Epson MXI0OO printer (or similar), col- 
or monitor, languages, joysticks. paddles, lightpen, or games, 
etc, Will cover shipping if in Western L.S. Make offer on 
package. Timothy Hood, 17698 Walnut St, Fountain Valley, 
CA 92708, [714] 964-7206. 
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FOR SALE: TRS-80 Model Ill with two double-sided double- 
density disk drives; RS-232C interface; Daisy Wheel 2 printer; 
NEWDOS-80; Scripsi/QWERTY word processor, Scripsit Dic- 
tionary; other assorted software including mailing lists, utility 
programs, and several games. Less than one year old. Get the 
works for only $3750. Ron Jones, |801) 966-6879. 


FOR SALE: Heath H-B computer, 24K, 4-port serial /O board 
(Н-8-4| and serial/cassette interface board |Н-8-5). Includes ali 
manuals: $250. Ralph Seiler, 70 East Sunset Ave. #1, Salt Lake 
City, UT 84115, (801) 484-6808. 


FOR SALE: Digital Research PL/I (unopened) with update 
and manuals for 8-bit system, $350. Visicalc and FORTRAN 
with manuals for TRS-80 Model І, $50 each. Omikron Mapper Ii 
(unused) for ТК5-80 Model |, 5100. ІВМ 735 I/O Selectric, black 
(excellent condition), modified for TRS-BO Model | by Virginia 
Microsystems, operates as printer or typewriter, $450. Syd 
Spain, РОВ 10107. College Station, TX 77840, |713) 693-2835. 


FOR SALE: NEC Spinwriter 7710, with tractor, new, $2200. 
IBM PC asynchronous communications, $100. Ron Swenson, 
Box 701, Boston, МА 02102, |617) 242-9213, evenings. 


WANTED: Users of IBM 5100, 5110, or 5120 or users group 
to exchange information. | also want to purchase a 
spreadsheet-type program for this model. Stephen Pottie, POB 
697, Montague, Prince Edward Island COA 1RO, Canada, 
{902} 838-2070 or 962-2279. 


FOR SALE: Teletype Model 43 30-cps dot-matrix printer ter- 
minal. RS-232C interface, pinfeed, Hal-effect keyboard. Almost 
new condition. With service and circuit diagram manuals: 
$595, Ron Mauceri, 14433 Dickens St., Sherman Oaks, CA 
91423, (213] 906-3517. 
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Build an RS-232C Breakout Box 

The National Semiconductor 1516000 
Microprocessor Family 

Design Philosophy Behind Motorala’s 


nese Microcomputers. 
186: A 1é-Bit Computer on a Chip 
The Intel 8087 Numerics Processor Extension 
ре Graphics Hardware from МЕС 
PLPS: A New Standard for Text and 

Graphics, Part 3: Advanced Features 

Virtual Memory for Microcomputers 

BYTE West Coast: Hard Choices for Software 


Two Ways to Use CP/M-80 on the IBM PC 
Building a Hard-Disk Interface for an 5-100 
Bus System, Part 2: Hardware 

User's Column: Terminal Solutions, Manual 
Madness, BASIC Bits, and Info Helpers 
Build This Memory, Part 2: Constructing the 


The Design of an Advanced Logic Simulator 
Information Hiding: A Brief Example 


WANTED: Consultant to aid in implementation of dia-up 
database system. Dr. L. Huber, Hampshire Educationai СОР 
laborative, 58 Pleasant St., Northampton, MA 01060. 


FOR SALE: Novation Cat modem, 300 bps, good condition: 
$100 ог best offer. Jim Larus, Apt. 4, 2415 Coliege Ave., 
Berkeley, CA 94704. 


WANTED: Commodore 64 owners, send me your games, 
music, or graphics programs on cassette, with your name and 
address, and I'll send back your cassette with my adventure 
game, "Horror Hotel." Would also like to correspond with 
anyone using the Commodore 64 for music synthesis. Phil 
Nelson, 3801 Garfield Ave. S, Minneapolis, MN 55409. 


FOR SALE: Radio Shack Line Printer IV (same as Centronics 
747} in excellent condition. Highest offer or best trade-in bid for 
daisy-wheel printer, new or used. Isai Kamen, 11 Sherman 
Ave., White Plains, NY 10605. 


FOR SALE: Atari BOO, new: $670 COD. Also, every com- 
puter magazine available. Send SASE. Jack Gindi, REF301, 2079 
East 3 St., Brooklyn, NY 11223. 


WANTED: ! am interested in obtaining the following publica- 
tions: PC—The independent Guide to IBM Personal Com- 
puters— Voi. 1, No. 2. 80 Microcomputing—Vol. 2, No. 2 
(February 1981). Send asking price. Thomas Kariya, РОВ 33, 
Brookeville, MD 20833. 


FOR SALE: Back issues of BYTE. January '81, July 81 
through July '82: 5 10. Nat Stevens, 46 Elm St., North Andover, 
МА 01845, (617) 687-3421. 


Author(s) 
Ciarcia 
Leedy 


Starnes 


The CRT 9007 Video Processor and Controller Cayton, 


Hermon 
Lemmons 
Zingale 
Simi 
Levine 


Fleming 
schmitt 


Lemmons 


Swank 
Lemmons 


The Enhanced VIC-20, Part 3: Interfacing an 


Alexander 
Pournelle 


Spitzer 
McCormack, 
Gleaves 
McDermott 
Williams 


FOR SALE: Radio Shack Color Computer plastic dust cover, 
$4 with Radio Shack Cassette recorder cover. Also, would like a 
copy of Eliza written in Microsoft BASIC under 20K. Send price. 
Bosco T. Tsang, 575 University Ave. W #505, Windsor, On- 
tario N9A 5R4, Canada. 


FOR SALE: SwTPC 6800 with 28K RAM socketed for 4ВК, 
three serial /О ports, LFD-400 disk drive with INDEX DOS, 
CT-64 termina! with VT-VM green screen monitor and soft- 
ware: $1400. Jim Benson, 1719 North Woodlawn, Derby, KS 
67037, (316) 788-5756. 


FOR SALE: ABT Softkey pad for Apples. Accessory- 
programmable keypad piugs into game port. Can be used as 
numeric pad or keys may be programmed as command keys. 
With all documentation, like new (never used}. First $100 
takes. Evan Julber, Numismatics Ltd., Suite 600, 9665 Wilshire 
Bivd., Beverly Hills CA 90212. |800) 421-0678 or |213) 
550-1766. | 


FOR SALE: 5-100 boards. Flashwriter Il, $150. Сготетсо 
Bytesaver, $100. IMSAI SIO, $25. Processor Technology: PROM 
board, $50; CUTS, $25; VDM-1 video, $25. Tarbell cassette I/O, 
$25. Percom cassette I/O, $25. Jay Dowling, 804 Bristol Court, 
Richardson, TX 75080, (214) 690-1752. 


FOR SALE: 32K Commodore PET with interfacing and soft- 
ware to control lights, motors, etc. Many games. Asking $400 
or best offer. Ed Jernmings, 688 Ida-Maybee Rd., Monroe, MI 
48161, (616) 269-2133. 


FOR SALE: TRS-80 Color Computer, 32K Ext. BASIC, original 
packing. Plus approximately $400 worth of software, including 
CBUG, Editor/Assernbler, Colorcom[E) V3, Telewriter Word- 
processor, Space Invaders, Asteroids, Pacman, Berserk, Chess, 
and many more. includes manuals. Asking $525, J.A. Czyryca, 
6014 County Line Rd., Perry, NY 14530. 


FOR SALE: Universal Data Systems 212LP: 1200 bps, direct- 
connect, fulkduplex modem. New, in original carton, never 
used. List price is $495, will sell for $300 [postpaid), or best of- 
fer. Harold’ Miller, Tumbling Waters, Route 2, Вох 2330, 
Clayton, GA 30525, (404) 782-2843. 


FOR SALE: Commodore VIC-20 Color Computer with these 
extras; 8K memory cartridge, Commodore cassette player, 
joystick, three games, and two instruction books. All like new. 
$225 or trade for accessories and equipment for my TRS-80 Col- 
or Computer. Hal Mermelstein, RFD 2, Webb Rd., South Win- 
dham, ME 04082, |207) 892-9042. 


FOR SALE: Qume Sprint 5 daisy-wheel printer in excellent 
condition. Two printwheels included: $2000. Steve Kaplan, 
661 Wingate Dr., Sunnyvale, CA 94087, (408) 733-4139. 


р Sonat Сарда" “He will receive. 
the $ 100: pier Second pace goes. 


Reader Service 


Inquiry No. 


118 
469 


- „А 
м — о ос A м 


Page No. 


151 NATIONAL COMP. 211 

1 SUPER WAREHOUSE 437 

800 SOFTWARE 205 
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ACTIVE ELECTRONICS 439 
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DATAWARE SYSTEMS 508 
DENNISON KYBE CORP. 249 
DHD INC. 156 

DIGISOFT 161 
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DIGITAL RESEARCH 39 
DIGITAL RESEARCH 137 
DIGITAL RESEARCH 279 
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DRIVER-HARRIS SYSTEMS,INC. 443 
DUAL SYS.CONTROL CORP. 246 
DYSAN CORP. 287 
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E. ARTHUR BROWN CO. 504 
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E/Z ASSOC. 406 
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EEM 149 

E.F. JOHNSON 224 
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PH ASSOCIATES 482 

PHASER 193 

PICKLES & TROUT 222 

PION INC. 142 

PRACTICAL PERI PH. 26, 27 
PRAGMATIC DESIGN 82 
PRINCETON GRAPHIC SYS. 123 
PRINTER STORE, THE 352 
PRIORITY ONE 528, 529 
PRIORITY ONE 530, 531 
PRIORIT Y ONE 532, 533 
PROGRAMMERS SFTW. EX. 280 
PROGRAMMING INT'L. 454, 455 
PROTECTO ENTERPR. 88 
PROTECTO ENTERPR. 214 
PROTECTO ENTERPR. 508 
PROTOCOL 64 

PROTOCOL 184 

PROTOCOL 296 

PROTOSYS 349 

PRYOR COMP. SUPPLIES 348 
PURCHASING AGENT,THE 118 
QANTEX DIV. 255 
QT/COMPATIBLE 351 
QUADRAM CORP. 78, 79 
QUADRAM CORP. 272, 273 
QUARK ENGINEERING 65 
QUBIE DISTRIBUTING 115 
QUESTIONAIRE SERV.CO. 508 
R.R.SOFTWARE 149 

RACAL VADIC 185 

RACET COMPUTES LTD. 262 
RADIO SHACK CIV 

RANDOM HOUSE 451 

RED BARON COMP.PROD. 188, 189 
RED GATE PUBL.CO. 125 
ROCKY MT.MICRO INC. 203 


543 


Reader Service 


Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. Inquiry No. Page No. 
369 RON SAN ELECTRONICS 504 388 SONY VIDEO PRODUCTS 447 406 TELECON SYSTEMS 8 431 VISUAL TECH,INC. 145 
371 RTLPROGRAMMING AIDS 504 389 STARBUCK DATA CO. 414 407 TELETEK 13 432 VLM COMPUTER ELECTR. 506 
486 RUTISHAUSER DATA AG 318 * STEMMOS LTD. 256 408 TERMINALS TERRIFIC 298 433 VOTRAX 415 
372 SC DIGITAL 448 391 STREET ELECTR. COPP. 80 409 TEXAS COMP.SYS. 216 435 WADSWORTH ELECT.PUBL. 357 
373 S&W COMPUTER SUPPLY 502 392 STRUCTURED DESIGN 514 * TEXAS INSTRUMENTS 168, 169 * WAREHOUSE SOFTWARE 378 
374 S-100 INC, 405 393 STRUCTURED DESIGN 510 410 TEXAS INSTRUMENTS 91 437 WARNER BOOKS 342 
375 SAGE COMP.TECH. 33 394 SUNNY INT'L. 495 411 THOUGHTWARE INC. 165 438 WASHINGTON COMP.SERV. 178 
376 SATURN SYSTEMS 225 478 SUNTRONICS 309 412 THUNDERHAWK CORP. 293 439 WASHINGTON COMP.SERV. 483 
* SCOTTSDALE SYSTEMS 229 395 SUNTRONICS 497 415 TOTAL ACCESS 243 440 WEST STAR MICRO 162 
377 SEARS ELECTRONICS INC. 498 396 SUPERSOFT 133 * TRANS WORLD AIRLINES 250 * WESTICO INC. 277 
467 SHERATON HOTELS 397 SUPERSOFT 197 417 TRANSTAR B7 442 WESTINGHOUSE/LIGHTING DIV 377 
WORLDWIDE 329 398 SYSTEMED 512 418 TRANSTAR 399 443 WHITESMITHS LTD 14 
378 SIERRA DATA SCIENCES 35 399 SYSTEMS Mi Ma іса 380 420 TRILOG 302 444 WHOLESALE SUPPLIERS 443 
* SINCLAIR RESEARCH 227 400 TALLGRASS TECH 421 TRILOG 303 445 WILD HARE COMP.SYS. 213 
380 SLR 504 401 TARBELL ELECTR. '280 468 TRISTAR DATA SYS. 128 446 WIN/MILL RESEARCH INC. 500 
381 SLUDER 380 402 TATUM LABS 502 422 TSI MARKETING 236 447 WINCHENDON ОНР.,ТНЕ 514 
482 SNAVE SYSTEMS 420 341 TAVA CORP 361 423 TSK ELECTR.CORP. 85 448 WINTEK CORP. 510 
382  SOFTECH MICROSYS 117 342 TAVA CORP 363 424 U.S. MICRO SALES 534, 535 449 WINTERHALTER & ASSOC. 462 
383 SOFTWARE ARTS 158, 159 403 TAYCO BUSINESS FORMS 498 425 US. ROBOTICS 22 451 X COMP 271 
385 SOFTWARE BANC 381 413 TDI 148 426 U.S. EXCHANGE 512 452 XEDEX CORP. 90 
386 SOFTWARE TECHNIQUE 504 404 TECH-DATA CORP. 406 427 UNIFIED SOFTWARE SYS. 514 453 XEDEX CQRP. 331 
167 SOFTWARE TOOLWORKS 476 * TECHNICAL SYS.CONSLTNS. 259 428 USI INT'L. 101 456 XEROX PRINTING SYS. 367 
* SOLID STATE SALES 244 405 TECMAR INC. 15 429 VIDEX 21 454 YANG ELECTRONIC 508 
387 SONICS MICRO SYS. 335 " TEKTRONIX INC. 45 430 VISTA COMPUTER CO 16 


National Advertising Sales Representatives: 


Northeast 

ME, NH, VT, MA, CT, RI, DE, MD, VA, 
WV, OK, TX, Upstate NY, Eastern 
Canada 


Hajar Associates 

280 Hillside Ave. 

Needham Heights, MA 02194 
(617) 444-3946 


Mid Atiantic 
NY, NYC, NJ, PA 


Hajar Associates 
321 Broad St. 

Red Bank, NJ 07701 
(201) 741-7744 


Southeast 
NC, SC, GA, FL, AL, MS, TN, 
KY, LA 


Maggie McClelland 
- McGraw-Hill Publication 
4170 Ashford Dunwoody Road 
Suite 420 
Atlanta, GA 30319 
|404) 252-0626 


Midwest 
MN, WI, MI, IA, IL, IN, OH, 
MO, NE, KS, ND, SD, AR 


Hajar Associates 
5225 Old Orchard Rd. 
Suite 50 

Skokie, IL 60076 
(312) 966-0160 


Northwest 

AK, HI, WA, OR, ID, MT, WY, Northern 
California, Nevada Except Las Vegas, 
Western Canada 


Bill McAfee 

McGraw-Hill Publications 
1000 Elwell Court 

Sulte 124 

Palo Alto, CA 94303 
[415] 968-0280 


David Jern 

McGraw-Hill Publications 
425 Battery St. 

San Francisco, CA 94111 
(415) 362-4600 


European Advertising Sales Representatives: 


Mrs. Marla Sarmiento 
Pedro Teixeira 8, Off. 320 
Iberia. Mart 1 

Madrid 4, Spain 

45 52 891 


Mr. Andrew Karnig 

Andrew Karnig & Associates 
Kungsholmsgatan 10 

112 27 Stockholm, Sweden 
08 51 68 70 


Mr. Hans Csokor 
Publimedia 
Reisnerstrasse 61 
A-1037 Vienna, Austria 


Mrs. Gurit Gepner И 
McGraw-Hill Publishing Со. 
115 Yosephtal St. 

Bat Yam, Israel 

866 561 321 39 
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Mr. Fritz Krusebecker 
McGraw-Hill Publishing Co. 
Liebigstrasse 27C 

D-6000 Frankfurt/Main 1 
West Germany 

72 01 81 


Mr. Michael Sales 
McGraw-Hill Publishing Co. 
17 rue Georges Bizet 

F 75116 Paris 

France 

720 33 42 


Mr. Simon Smith 
McGraw-Hill Publishing Co. 
34 Dover St. 

London W 1X 3RA 

England 

01 493 1451 


*Correspond directly with company. 


Southwest 
UT, CO, AZ, NM, Las Vegas, Southern 
California 


Page Goodrich 
McGraw-Hill Publications 
3001 Red Hill Avenue 
Building #1-Sulte 222 
Costa Mesa, CA 92626 
(714) 557-6292 


Karen Niles 

McGraw-Hill Publications 
3200 Wilshire Boulevard 
Los Angeles, CA 90010 
(213) 480-5243 

(213) 487-1160 


West Coast Surplus and 
Retail Accounts 

Tom Harvey 

3463 State Street 

Sulte 256 

Santa Barbara, CA 93105 
(805) 964-8577 


Mr. Ello Gonzaga 
McGraw-Hill Publishing Co. 
Via Baracchini 1 

20123 Milan, Italy 

86 90 617 


Far East/Pacific 

Seavex Ltd. 

05-49/50 Tanglin Shopping Center 
19 Tanglin Rd. Singapore 1024 
Republic of Singapore 


Seavex, Ltd. 
Room 102, Yu Yuet Lal Bldg. 
43-55 Wyndham St. Central 
Hong Kong 


| BUTE READER SERVICE suite on a3 


Name 
For fastest service transfer mailer label from wrapper to 
coupon provided at the right. Requests cannot be honored [Titel жа {Company} 
unless zip code is given. This card valid for 90 days only. 
МОТЕ--І label is missing or defaced fill out coupon Address. 
carefully—PLEASE PRINT—this is the only way to get 
requested material to you. City State Zip 


21 44 61 81 | 101 121 141 161 181 | 201 221 241 261 281 | 301 321 341 361 381 | 401 421 441 461 481 | 501 521 541 561 581 | 601 621 641 661 681 
22 42 62 82 | 102 122 142 162 182 | 202 222 242 262 282 | 302 322 342 362 382 | 402 422 442 462 482 | 502 522 542 562 582 | 602 622 642 662 682 
23 43 B3 83 | 103 123 143 163 183 | 203 223 243 263 283 | 303 323 343 363 383 | 403 423 443 463 483 | 503 523 543 563 583 | 603 623 643 663 683 
24 44 84 84 | 104 124 144 164 184 | 204 224 244 264 284 | 304 324 344 364 384 | 404 424 444 464 484 | 504 524 544 564 584 | 604 624 644 664 584 
25 45 65 85 | 105 125 145 165 185 | 205 225 245 265 285 | 305 325 345 365 385 | 405 425 445 465 485 | 505 525 545 565 585 | 605 625 645 665 685 
46 66 86 | 106 126 146 166 186 | 206 226 246 266 286 | 306 326 346 366 386 | 406 426 446 466 486 | 506 526 546 566 586 | 606 626 646 666 686 
27 47 67 87 | 107 127 147 167 187 | 207 227 247 267 287 | 307 327 347 367 387 | 407 427 447 467 487 | 507 527 547 567 587 | 607 627 647 667 687 
28 48 68 ВВ | 108 128 148 168 188 | 208 228 248 268 288 | 308 328 348 368 388 | 408 428 448 468 488 | 508 528 548 568 588 | 608 628 648 668 БВВ 
29 49 69 89 | 109 129 149 169 189 | 209 229 249 269 289 | 309 329 349 369 389 | 409 429 449 469 489 | 509 529 549 569 589 | 609 629 649 669 689 
30 50 70 390 | 110 130 150 170 190 | 210 230 250 270 290 | 310 330 350 370 390 | 410 430 450 470 490 | 510 530 550 570 590 | 610 630 650 670 690 
31 51 71 91 | 111 131 151 171 191 | 211 231 251 271 291 | 311 331 351 371 391 | 411 431 451 471 491 | 511 531 551 571 591 | 611 831 651 671 691 
[12 32 5272 82 | 112 132 152 172 192 | 212 232 252 272 292 | 312 332 352 372 392 | 412 432 452 472 492 | 512 532 552 572 592 | 612 832 652 672 692 
[13 33 53 73 93 | 113 133 153 173 193 | 213 233 253 273 293 | 313 333 353 373 393 | 413 433 453 473 493 | 513 533 553 573 593 | 613 633 653 673 693 
[14 34 54 74 94 114 134 154 174 194 | 214 234 254 274 294 | 314 334 354 374 394 | 414 434 454 474 494 | 514 534 554 574 594 | 614 634 654 674 694 
15 35 55 75 95 | 115 135 155 175 195 | 215 235 255 275 295 | 315 335 355 375 395 | 415 435 455 475 495 | 515 535 555 575 595 | 615 635 655 675 695 
ГА 36 56 76 96 | 116 136 156 176 196 | 216 236 256 276 296 | 316 336 356 376 396 | 416 436 456 476 496 | 516 536 556 576 596 | 616 636 656 676 696 
i” 37 57 77 971117 137 157 177 197 | 217 237 257 277 297 | 317 337 357 377 397 | 417 437 457 477 497 | 517 537 557 577 597 | 617 637 657 677 697 
(1 38 58 78 98 | 118 138 158 178 198 | 218 238 258 278 298 | 318 338 358 378 398 | 418 438 458 478 498 | 518 538 558 578 598 | БІН 638 658 678 698 

19 39 59 79 99 | 119 139 159 179 199 | 219 239 259 279 299 | 319 339 359 379 399 | 419 439 459 479 499 | 519 539 559 579 599 | 618 639 659 679 699 
2 40 60 80 100 | 120 140 160 180 200 | 220 240 260 280 300 | 320 340 360 380 400 f 420 440 460 480 500 ! 520 540 560 580 600 | 620 640 660 680 700 
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1 ВҮТЕ 5 BOM B is your direct line to the editor's desk. Each month, the authors of the two top-rated articles receive bonuses based on your 

і evaluation. First look at the list of this month's articles and corresponding article numbers (located in the unclassified ads section on the page preceding the 

| Reader Service list}, then rate each article you've read as Excellent, Good, Falr, or Poor, based on your overall impression of the article, by circling the ap- 
propriate number in each column below. Your feedback heips to produce the best possible magazine each month. 


| Article No. 1 2 3 4 5 6 7 8 9 10 11 12 13 4 15 16 17 18 19 20 21 22 23 24 25 
| Excellent 801 805 809 813 817 821 825 829 833 837 841 845 849 853 857 861 865 869 873 877 88! 885 889 893 897 


! Good 802 806 810 814 818 822 826 830 834 838 842 B45 850 854 858 882 886 870 874 878 882 888 890 894 898 
| Fair 803 807 811 815 818 823 827 83! 835 839 843 847 85] 855 8598 863 867 871 875 878 883 887 881 895 899 
| Poor 804 808 812 816 820 824 828 832 836 840 844 848 $852 855 850 864 BGO 872 876 880 884 888 892 898 900 
| Sere 
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| READER SERVICE A — 

For fastest service transfer mailer label from wrapper to 

coupon provided at the right. Requests cannot be honored [Tide] (Company) 

unless zip code is given. This card valid for 90 days only. 

МОТЕ--ІҒ label is missing or defaced fill out coupon Address 

carefully——PLEASE PRINT —this is the only way to get 

requested material to you. CMY [[—  — — É— sm. Рр 


121 41 61 8014 101 121 141 161 181 | 201 221 241 261 281 | 301 321 341 361 381 | 401 421 44) 461 481 | 501 521 541 561 581 | 601 621 641 661 681 
2 22 42 62 82 | 102 122 142 162 182 | 202 222 242 262 282 | 302 322 342 362 382 | 402 422 442 462 482 | 502 522 542 562 582 | 602 622 642 662 682 
323 43 63 83 | 103 123 143 163 183 | 203 223 243 263 283 | 303 323 343 363 383 | 403 423 443 463 483 | 503 523 543 563 583 | 603 623 643 663 683 
4 24 44 64 84 | 104 124 144 164 184 | 204 224 244 264 284 | 304 324 344 364 384 | 404 424 444 464 484 | 504 524 544 564 584 | 604 624 644 664 684 
5 25 45 65 85 | 105 125 145 165 185 | 205 225 245 265 285 | 305 325 345 365 385 | 405 425 445 465 485 | 505 525 545 565 585 | 605 625 645 665 685 
6 26 46 66 86 | 106 126 146 166 186 | 206 226 246 266 286 | 306 326 346 366 386 | 406 426 446 466 486 | 506 526 546 566 586 | 606 626 646 666 686 
7 27 47 67 87 | 107 127 147 167 187 | 207 227 247 267 287 | 307 327 347 367 387 | 407 427 447 467 487 | 507 527 547 567 587 | 607 627 647 667 687 
8 28 48 GA 88 | 108 128 148 168 188 | 208 228 248 268 288 | 308 328 348 368 388 | 408 428 448 468 488 | 508 528 548 568 588 | 608 628 648 668 688 
9 29 49 69 89 | 109 129 149 169 189 | 209 229 249 269 289 | 309 329 349 369 389 | 409 429 449 469 489 | 509 529 549 569 589 | 609 629 649 669 689 
о 30 50 70 90 | 110 130 150 170 190 | 210 230 250 270 290 | 310 330 350 370 390 | 410 430 450 470 490 | 510 530 550 570 590 | 610 630 650 670 690 
1315171 91 | 111 131 151 171 191 | 211 231 251 271 281 | 311 331 351 371 391 | 411 431 451 471 491 | 511 531 551 571 591 | БІ! 631 651 671 681 
2 32 52 72 82 | 112 132 152 172 192 | 212 232 252 272 292 | 312 332 352 372 392 | 412 432 452 472 492 | 512 532 552 572 592 | 612 632 652 672 692 
3 33 53 73 93 | 113 133 153 173 193 | 213 233 253 273 293 | 313 333 353 373 393 | 413 433 453 473 493 | 513 533 553 573 593 | 613 633 653 673 693 
4 34 54 74 94 | 114 134 154 174 194 | 214 234 254 274 294 | 314 334 354 374 394 | 414 434 454 474 494 | 514 534 554 574 594 | 614 634 654 674 694 
5 35 55 75 95 | 115 135 155 175 195 | 215 235 255 275 295 | 315 335 355 375 395 | 415 435 455 475 495 | 515 535 555 575 595 | 615 635 655 675 695 
B 36 56 76 96 | 116 136 156 176 196 | 216 236 256 276 296 | 316 336 356 376 396 | 416 436 456 476 496 | 516 536 556 576 596 | 616 636 656 676 696 
7 37 57 77 97 |117 137 157 177 197 | 217 237 257 277 297 | 317 337 357 377 397 | 417 437 457 477 497 | 517 537 557 577 597 | 617 637 657 677 697 
8 38 58 78 98 | 118 138 158 178 198 | 218 238 258 278 298 | 318 338 358 378 398 | 418 438 458 478 498 | 518 538 558 578 598 | БІН 638 658 678 698 
9 39 59 79 99 | 119 139 159 179 199 | 219 239 259 279 299 | 319 339 359 379 399 | 419 439 459 479 499 | 519 539 559 579 599 | 619 839 659 679 699 
20 40 60 80 100 | 120 140 160 180 200 ! 220 240 260 280 300 | 320 340 360 380 400 | 420 440 460 480 500 | 520 540 560 580 600 ! 620 640 660 680 700 
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To get further information on the products advertised іп BYTE, fill out the reader service card with your name and address. Then circle the ар- 
propriate numbers for the advertisers you select from the list. Add a 20-cent stamp to the card, then drop it in the mail. Not only do you gain infor- 
mation, but our advertisers are encouraged to use the marketplace provided by BYTE. This helps us bring you a bigger BYTE. The index is pro- 
vided as an additional service by the publisher, who assumes no liability for errors or omissions. 
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Canada 

е! " Mexico 

SUBSCRIPTIONS i: O 1 year [] $21 [] $23 
[] 2 years [] $38 [] $42 

41433 ГІ 3years D] 555 L1 $6! 


For a subscription to BYTE, please complete this card. 
L] $53 Europe (air delivery) payment enclosed 


e — O $37 Elsewhere (surface тай) payment 
Address enclosed 

{Air mail rates available upon request} 
|| 2) ———— Please remit іп US funds drawn on a 


US bank. Thank you. 


State Zip Country 


[] Check enclosed (Bonus [North America 
only] one EXTRA issue—receive 13 issues for 


the price of 12) 
oem x 


O Bill me (North America only) 


Card No. 
Expiration date 


Four digits above name—Master Charge only 


LI 


Signature.  — ———M ED 


Please allow eight weeks for processing. Thank you. 


BUTE . " 


Canada 

5 rx Mexico 
dp 

SUBSCRIPTIONS iti — D 521 2 923 

[] 2 years [1 $38 H 542 

4143 ы 3 years El 45% О 561 


For a subscription to BYTE, please complete this сага. 


[] $53 Europe {air delivery) payment enclosed 
[] $37 Elsewhere {surface mail) payment 
enclosed 

[Air mail rates available upon request) 


Name 
Address 


City Please remit іп US funds drawn on a 
US bank. Thank you. 

State (Пір Country 

Card No. Ц Check enclosed (Bonus: [North America 


only] one EXTRA issue—receive 13 issues for 


the price of 12) 
E ғо L] =, 


О Bill me [North America only) 


Expiration date 


Four digits above name—Master Charge only 


| 


Signatur .:.:.................................... Оше 


Please allow eight weeks for processing. Thank you. 
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al f, w Don't Miss An Issue! 
өй: 25 | 
B Have BYTE 
M ie ara .) delivered to 
ra, miy Pa your door. 


With BYTE you'll always be among 
the first to know about the important 
breakthroughs, worthwhile new 
equipment, and innovative projects in 
the world of computing. 

CHALLENGE US to deliver the very 


bs 
for, 
( 


тШ 


Each month BYTE will bring you the 
latest in microcomputer technology. 

DISCOVER and IMPLEMENT new 
ideas. Don't miss the original informa- 
tion presented in the pages of BYTE. 


best ideas in microcomputers and ad- 
vanced technology to you. Return the 
attached card todayl 

Subscribe to BYTE—the world’s 
leading computer magazine. 
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PO Box 590 Е 
Martinsville NJ 08836 
USA 


BUT E SUBSCRIPTIONS 


РО Вох 590 
Martinsville NJ 08836 


THE LEADING EDGE IN PRINTERS 


ONE GREAT LINE. ONE GREAT WARRANTY. 


Finally, there's one full family of printers that covers every business or word processing application— 
all from C. Itoh, a company known for packing more product into less price; and all distributed 
exclusively by Leading Edge, a company known for searching out and providing that very thing, 
Which means that one call to one source can get you any printer, any time you need it, for any purpose. 
All backed by a full years’ warranty from Leading Edge. (Try that on any other line of printers] 


IHE PROS. 


The Prowriters: business printers—and more. The "more" is a dot-matrix process with more dots. It gives you denser, 
correspondence quality copy las opposed to business quality copy, which looks like a bad job of spray-painting). 
Prowriter : 120 cps. 80 columns dot matrix тебигы бы to 136. 10” carriage. Parallel or serial interface. 
Prowriter 2: Same as Prowriter, except 15” carriage allows full 136 columns in normal print mode. 

Parallel or serial interface. 


в x 


THE STAR. 


The Starwriter F-10. In short lor more precisely, in a sleek 6” high, 30-pound unit), it gives you more 
of just about everything—except bulk and noise—than any other printer in its price range. It's a 40 cps letter-quality 
daisy-wheel with a bunch of built-in functions to simplify and speed up word processing, 
[t plugs into almost any micro on the market, serial or parallel. 


IHE MASTER. 


The Printmaster F-10, Does all the same good stuff as the Starwriter except, at 55 cps, the Master does it faster. 


Distributed pueda p Leading Edge Products, Inc., 225 Turnpike Street. Canton. Massachusetts 02021. 
Call: toll-free 1-800-343-6833: or in Massachusetts call collect 1617! 828-8150. Telex 951-624. 


Circle 229 on inquiry card. 


Cat. No. 26-1254 


Two Important Reasons to Choose 
Your Printer from Radio Shack: 
Selection and Support 


Choose from These Four Printers . . . and Five More! 


79900 


DMP-200 


119500 


ОМР-400 


Cat. No. 26-1251 


Your Printer Source. At Radio Shack, you can select 
from nine top-quality dot-matrix and daisy wheel printers 
and multi-pen plotters. More importantly, they’re sup- 
ported with ribbons, paper, custom business forms, print 
wheels, cables—everything you'll need to make your 
work go faster and smoother. 


Triple-Mode Versatility. Our DMP-200, 400 and 500 dot- 
matrix printers give you a word processing mode for 
mono and proportionally-spaced correspondence char- 
acters, boldface, underline, super and subscripts; a bit- 
image mode—with repeat and column addressing 
codes—for superb graphics—at no extra cost; and a 
data processing mode that increases print speed without 
sacrificing print quality. 


There’s a DMP for You. The low-cost DMP-200 is com- 
pact, but doesn’t compromise on features. It prints an 
80-column line at 120 characters per second. The 
132-column DMP-400 gives you 140 cps output. And the 
DMP-500 prints at 220 cps, and is designed especially for 
heavy business use. 


Need Letter-Perfect Originals? Then get the affordable 
DWP-410 Daisy Wheel Printer. It uses interchangeable 
print wheels, and produces correspondence and reports 
with that crisp, clean "electric typewriter” look at 25 
characters per second. That's 300 words per minute! 


DWP-410 


Cat. No. 26-1250 


Available Nationwide. Why shop anywhere else? We 
also offer a 500 wpm daisy wheel printer, a low-priced dot- 
matrix printer that's ideal for the TRS-809 Color 
Computer and three multi-color plotters. Best of all, our 
complete line of printers and support accessories are in 
stock nowat the Radio Shack Computer Center, store or 
participating dealer near you. See them all today. 


& 


Magde ? Жї واو‎ 
The biggest name in little computers® 
A DIVISION OF TANDY CORPORATION 


| 
Send me your free TRS-80 Computer Catalog today! 


Mail To: Radio Shack, Dept. 83-A-163 
300 One Tandy Center, Fort Worth, Texas 76102 


ADDRESS 


| | 
| | 
| | 
| NAME | 
| ee Аб И 
| | 
| | 


Retail prices may vary at individual stores and dealers. Special order may be required. 


Circle 365 on inquiry card. 


179500 


DMP-500 


Cal. No. 26-1252 


